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“Well, well— 
here we are again” 


HESTERFIELD advertising 
keeps telling you that Chester: 
fields “sati 
And day, new hundreds of 
smokers try Chesterfields and learn 
the truth—that Chesterfields do 
satisfy.” 

Right now, there are over three 
niillion smokers—over three million 
friends—who know the "satisfying” 
quality of Chesterfield’s can’t-be- 
copied blend of fine Turkish and 
Domestic tobaccos. 


‘They know— 


CIGARETTES 


~and the blend cant be copied I 


sune, 1900 


With the Victrola and Victor Records 
you hear the greatest artists 
just as they wish to be heard 


Your interpretation of a piece of 
music may be in itself a highly 
artistic achievement, but not if 
superimposed on the interpreta- 
tion ofa master. It then would be 
neither one thing nor the other. 

The Victrola is equipped with 
doors so that the volume of tone 
may be regulated to suit varying 
conditions. They are not in- 
tended to be used in imposing 
amateur “interpretations” upon 
those of the world’s greatest ar- 
tists, for that would be to lose the 
very thing you seek—the finest 
known interpretations of music. 

A Victor Record of Caruso is 
Caruso himself—provided always 
that some less qualified person 
shall not tamper with what the 
artist himself has done. 

Victrolas $25 to $1500. Victor 
dealers everywhere. New Victor 
Records on sale at all dealers on 
the Ist of each month. 


VICTROLA 


is a trademarked word which identi- 
fies products manufactured by the 


Victor Talking Machine Co. 


‘Camden, New Jersey 


Popular Science sMoninty 


Now, Cypress, the Wood 
Eternal, is the Champion 
Pergola Lumber—you can 
see why. The same goes 
for arbors, trellises, sleeping 
balconies (dahlia stakes 
might be mentioned) and 
pasture fences. Also for 
Colonial doorways. Like- 
wise barns. Not to mention 
Library Interiors (with sugi 
finish) and humble kitchen 
sinks that don’t warp. 
CypREss is “some wood.” 


It is possible that we might have a 
booklet you could use to advantage— 
we have 43 of them in the Cypress 
Pocket Library. Some have plan- 
sheets—big and practical and _ artistic 
—and_ exclusive—and they cost us 
something—you nothing. Volume 
One contains the list. Also what the 
Government of the U.S. A. says about 
Cypress, “the Wood Eternal.” Our 
address is below. What is yours ? Is 
it all right to ask ? 


All-round Helps Department 


Southern Cypress Mfrs.’ Ass’n. 


1249 Hibernia Bank Building, New Orleans, Louisiana 
1249 Heard National Bank Building, Jacksonville, Florida 


SPECIFY AND INSIST ON “TIDEWATER” _CY- 
PRESS IDENTIFIED BY THE CYP! 
REGISTERED TRADE-MARK. IF IN ANY 
DOUBT, PLEASE WRITE US IMMEDIATELY. 


CONTENTS 
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A Startling Memory feat 
That You Can Do 


How I learned the secret in one 
evening. It has helped me every day 


HEN my old (rien Faulkner invited 
ime to a dinner party at his house, 
Tittle thought it’ would be the direct 
means of getting mea one-hundeed-and-fity 
per cent increase in salary. Ver it was, and 
were i the way it all ame about. 

Toward the close of the evening things 
began to, drag ait as they often do at 
parties, Finally some one suggested, the old 
Mien of having everyone do a “stunt.” Some 
sang. others forced weird sounds out of the 
Plano, recited, tld stories. and. 50 an 

Then it caine to Macdonald's turn. | He 


pst ‘He said he had a 
simple "stunt whic d we would 
Tikes ‘He selected me to assist him.” First he 
asked to be blindfolded securely’ to prove t 


ie "Those present Former on 
wenumbersolthree Seaeseiet 84 
249, and 90 on 
yen the numbers as 


there was no trickery 
‘were to eall out twenty. 
Bgures each, 

He asked 


led. 

Tis war done. Macdonald then astounded 
everyone by. repeating the ‘entire list. of 
Twenty-five numbers, backwards and’ for- 
wards. Then he asked people’ to request 
Tumbers by" positions, auch as, the eighth 
umber cae che fourth, umber, and 50 
‘Ons instantly’ he repeated back. the exact 
ftumber in the position called. He di this E J 
trith the entire fist—over and over again, wer fe 
Without rhaking a single mistake. 

Then ‘Macdonald asked that a deck of 
cards be shuffled and called out to 
their order, "This was done. Still bindiolded, 
heintantiy named the cards in their order 
Dackwards” and. forwards. And then” to 
further amaze us, he gave us the number of 
tiny card counting from the top, oF the eard 
forany number, 

‘You may weil imagine 0 
Mactonais renal 
expect to see a thing of 
en ten you lnk upon ae wc Bot 
fo wee ft dane by an everyday” busines 
in pinin view of everyone, blindfolded: and 
tinder conditions ‘which, make: trickery 
possible is astonishing, to say the least. 


Merely 


O Suny tere etait a "You fare Sage wanted a, god mewory 
Macdonald how ie was done: He sad 
ere was really ‘nothing to it — sin 
rcmory feat the Key to which anyone coud 
tray fear none evening. ‘Then be fold 
{ne that the reason most people have bad 
memories. is because they leave memory 
velopment 0 chance. Anyone could do 
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‘what he had done, and develop a goos! mem- Ne pntste neg eames 
‘ry, he std, by following a few simple rules Yor Tig ped tee on fs 
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your present position. ‘That proved before 
‘you pay a penny. (See free lesson offer below.) 
‘Send Coupon. "Learn how to earo 


$25 to $100 


At interesting work with opportunities to rise tosuperintendent, manager, 
Or other executivepositions, Let the Chicago™'Tech’ engineer? train 


a cassaatee eae lee Sed eet 
it 
Drawing Outfit ; 


Come to the College or 
TRAIN at HOME 


‘GBT Chicnge ""Feeh” Building, Chicas 
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CONTENTS-—Continwed 


MEDICINE AND SURGERY 


Fighting Dinrase with Light Ra 
“The Mysteries the Light thet Cares 


(MOTOR VEHICLES AND ACCESSORIES 


‘Only Tou Gouri thin Electric Dive 0 
Wes Farm Tractor and Motor-Trock Tos. - 
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Hyori Hoi oe Metor‘Trark Body a 
‘Making Your Motor Upkeep Lam Eapenive 82 


NATURAL SCIENCE 


‘nin verse Brae inthe Straggle Exstenee 1 
Howeckreping Made Ey ny 
Dele Wath Tonle is 
New Things for the Motorat a 


SHIPS AND SHIPAUILDING 


{A Lile-Line Gun that Cans Fal “ 
‘Thece Harmless Locking Boats Are Deetroyars 33 
A Tip loam the Creu m 
Gitar Howes for Marna Searchlight By 


SPORTS. AND PASTIMES, 


June, 1920 


Was $100 
Now $57 


for five days as if it were your own, 
other work with it, Pi 

conceivable test 
writer on the market. Compare it for 
For beauty of finish, For ease of writer 
For speed. For neatness of w 


let 


constru 
operati 


Famous 
Users of the 
Oliver 


n advance. Not a cent! 
vin the coupon below ify 


ypewriter for 
or office. 


Compare it with any 


$100_type- 


Save $43 Fer #57 ye 


the identical ‘Type. 
writer formerly priced at $100, We are able 
to save you nearly half because of 0 

lly new and economical method of 
mm. During the war we learned 
lessons. We found that it was unnecessary to 
have such a vast number of traveling salesmen 
dso many expensive branch houses through 
the country 
many other superfluous sales methods, R 
‘we ean afford to sell at $57 the very same 
Oliver formerly priced at $100. 


in your ops tome "A Son! 
escehet a a Eine 
‘atalog. Clip the coupor now an! mail rat once. 


Canadian Price, S72 

The OLIVER Typewriter Gmpany 
1106 Oliver Typewelter Bldg, Chicags, Il. 
5 


is the open, free 
mplicity of the Oliver to let sou see for y 


A Finer Typewriter 
ata Fair Price 


if after 5 days free trial you do not wish to keep the 
typewriter f 
it back to us and 
free trial. If, 


reason. whatsoever, simply send 
mt -won't be out one cent for the 
you decide that it 


rate of only $3 mon! 
offer we make to you on 
self that if any type- 
d, speedy Oliver 


worth $100 it is this. sph 


Then No. 9, our latest model and the finest we ever built. 


poocec cece cece ccennenccntemnnnnnnen 
The OLIVER Typewriter Gmoany 
1106 Oliver Typewsiter Bide, Chleags, ML, 
CBee, Mae for fre dare te Ineectin. 
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‘Thi trea Im You at fully a fe. 


Do pot od 8, machine unit 1 order. tM 
on 


pate hee 


BECOME AN EXPERT 


ACCOUNTANT 


‘The Profession That Pays Big Incomes 
Never before have there been so 
many splendid opportunities for 
trained accountants —men whose 
ing combines a knowledge of 
Auditing, Cost Accounting, Business 
Law, Organization, Income Tax 
Work, Management and Finance. 
Few professions offer better oppor- 
tunities to young men of ambition 
and_ intelligence. The tremendous 
business growth of this country has 
created a rich field for the expert. 
‘There are only about 3,000 Certified 
Publ ts to do the work 
of the half million concerns needing 
The 
expert accountant is needed today 
in every big business organization, 


Knowledge of Bookkeeping 
Unnecessary to Begin 


you ate ambitlons, you can train for one of 
forcby tat enir ue Mec sept 
i "Ay Mon CPA tar 

ik 


proficient accounting. service. 


i ithoat any ea te 
{ucacetaney ten 
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Brice ve onic Wai 
alge Rowe 


—— MAIL THIS COUPON — 
ta SALLE EXTENSION UNIVERSITY 
‘ie ce sins Fring Pu wie eae 
valuable books “Tem esee" 
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Present Pala. 
Addon. 
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‘The Importance of Railroad Te Spee 
‘A Feing Tren forthe Howe: Peinter 
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(Gening Mone through « Shel 

“Taking Kina Out of Steat-Cat Tracks 


‘Midahipmen ofthe Air Sail High 
‘Shall We Have 13 «Clee 
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PRACTICAL WORKERS 


[Dane the Electrica! Current 
‘A.J or Dring Round Stock Accurately 
Washing Your 


that Saves Efort 
Ge-Out inthe Rein 

‘A Disappearing Clothesline Pie fr Your Yad 
Messing Angles withs Watch 

‘Weighing Poultry on Homemade Seale 

‘Allow Your Automate Engine t Heeathe 
Bogay-Anles und Wheel Hubs or Cate Hingee 
‘Taking the Dents Out 


‘pe 
= Lathe Milling Atochween, 
Have Bags and Mise 

Make « Sapper for Sparh-Plog Wires, 

| An Anigater Wrench Yew Com Me 


Why Don’t YOU Get 
\into the Selling Game? 


Mal 
Perit 
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‘To Mate « Hand:Power Miling Attachtan 
‘You Can Mabe Your Own Vacuum Bette 
‘The Neatet Mechenial Joh 1 Ener Saw Content 
‘Simple Sandpaper Haider foe 


lining the Contre om = Lathe, 
How to Mabe « Quick sud Lacting Pipe Rept 
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‘The Thermiomic Onilator—I11 
‘A Musical Sele fom an Onilating Audion 
A Gault Layout for « Redie Editee 
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Directing Mail Airplanes by” Wile. 


| Natioal Selesmen's Training Assocation 
Dept.15-G Chicago, II, U.8. A. 


RESREGESEESSEREEEEREESEREREEEEEEECRESEESERERREEREEE ere 


| National Salesmen’s Training Association 
| Depts 15-6, Chines IL, US At 
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= ; Experiment Vacuum Vales Detectors 
om Variable Grid Leak in « Novel Mount 
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No matter how much you are earning now, I can show you how 
tolincrease it.” have even taken failurer and shown them how brain of yours, That's why you haven't won 
to malke $100—-$200, and in one case as high as $2,000 weekly. wreater succor, Throw the unused. ine-tenthe 
I'am willing to prove this entirely at my risk and expense. 
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World than I 


T was a simple thing that jumped me 
Tits poverty torches At ve ai 
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ver Vet the will altha hereusore entirely 


forty dollars a week to a man’ 
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. QUICK-ACTION ADVERTISING | 


HERE READERS AND ADVERTISERS MEET TO TRANSACT BUSIN! fi 


The Best Out of Forty 


Popular Science Monthly, 


Pe RECs 


ae 225 West 39th Street, 
faeulnnng Come New York City. 


Zi 
aE 


ae 
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than any other magazine we use. 
Not only do first returns cost 
less, but we get a larger percent- 
‘age of second returns. A num- 
ber of our best regular custom- 
ers were introduced to us by 
Popular Science Monthly. 
Very truly yours, 
(Cuasmens Pais 
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Drawing Outfit 


Drawing Table 


Complete Set of 
Drawing Instruments 
and Drawing Table 


Yes, I will give you this complete 
drawing outfit absolutely free. ae 
i are in 


T square, 
SUpny of raw twerianglen a French 
Se devaeensieest 


Delivered at Once 


The drawing, table is the “Chief's Own” adjustable 
be Tee compete Sit and tue are Slee to you st nc, 
‘You have them to work with from the very first day. a 


BeaDraftsman 
Draw $25022 to $3002° Per Month 


There is an urgent demand for skilled draftsmen. | Companies 
0.00 pet maonth." Work lig aaa 
500.0 pet sont" Weck lights pasta ad prot 
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—€320 Burlingtons in | 
the U.S. Navy— ~ 


8,320 Burlingtons have been sold to the men oy the U. 8. terre 


Practically every vessel in the U. S. Navy has many Burli watches aboard. Some ha 

Biningens, ‘Tic cery of ie Baltes state tke ea rake ca ry ete t Bongos espe 
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See It First! Shree S 
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Write for Booklet! | 
| ersunkener Burlington Watch Co» Dept, :180 1 
son Watch book tee eds Chicago, 
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Secret Service 


Write quick for particulars of this 
amazing offer 
Secret Service 
This remarkable 
‘of one of the world's most 
inologists and is 30 clearly 
the science of crime 
ple study in common sense. 
ns in detail the accepted methods 
of shadowing, roping and tracing—and 
also gives the complete history and solu. 
ion of many celebrated e 
word, i is the most co 
source of knowledge 
fascinating subject 
Intelligence. 


Earn Big Money 


We are making this extraordinary offer 
to induce more men to take up Floger-Print 
Steg th reming one for exper 
Wonder 


rilable ont 
‘of Secret Service 


i highly” vocation 
corporations, police departments, 
tions ad. in are conatantly 
fn need ‘ol ‘trained Fingee-Print Expert 
The field fv an wide an the world; the poy fs 
Aig. the work intensely interesting. 


BeaFinger-Print Detective 
Learn in Spare Time 


‘Syou can easlly"and qui 
ranch ‘othe Finger: 

{and take one of the fine jobs ow open 
few, unerowded field in which, Aare foes 
fen collected for a few hoger” work, St 
faen up to, $4,000 a year. "Get into thie 
fume, now! ‘There never was a better io 


Finger-Print Outfit Free 


Mall the coupon now for big (re iturtrated 
oot on Fiayee Prince Sith it you wil also 
{ceive deta of ur amasing off of a Flag 
Prine Outfit Free. "‘The auth complete tad 
ontaina genuine working inetruments—the 
Ste os uced by exper, With ts use you wil 
peneical erasing tn the intensely tncereng 
"f Finger Prints and wil soon be Steed for 
TSlepay Joo an'a Finger Print Detective: 
Sou trite at once we will alo iaclade particlars 
‘Wear special esten offer of the Pree Coarse in 
At quick while Use aimasing offers are sil 
‘even. ‘Mail coupon or write now. 
University of Applied Science 
Deak Ast2, 1829 Sunnyside Ave., Chicas, 
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How to Make Your Voice 
Success - Compelling, Friend -Winning 
Temoaeh | this amazingly simple secret you can 
Shae’ ine “admiration, popularity and” success, 
“Pissie momen iano 


‘can now through aw 


voice plays in your life! Do Sou realize 
that it may mean to you the difference 
between success and fal 


{anew method gain 
fect voice of sucresc 
peltin 


friend = win 


‘outine work 
teed the power 


fotten beyond smal 
Simply: because their vo 
‘and fo 


pat thet 
doce your voice make on 

attention “and 
raw, pole 


clulnee to 


of enerciaes or prac 
tice of the ordinary 
Kind ‘will mae your 
Soice perfect. Now 
the wonderful, scent 
covery Eugene 
the "famous 
perfect ve 
hin internation: 
iy Ken “authori has 
Pevlected anamazingly simple 
meno 
cal trait 
rengthens the cone 
iz muicles of your voice 
‘pings out its full power 
and beauty : 


Silent Practice 
at Home 


‘pubic And 


tention through the power ‘of your voice? 


The World Judges Y. 
Your Vole f= 


The man of woman whose 
twice is weal husky, fata 
monotonous cannot’ hope to 
make a favorable impression 
fom others. He or abe fein 
Nos that are harsh and 
ating. droning, sng sony 
Richpliched, hesitating antl 
fleas meas a. tremendous 
handicap to ‘their "owners 
every day of their lives 
1 Nate Hal Back 
in Imperfect Voice. — Vou 
‘an make jour vice vin for you. No matter 
what type of voice you have. now, 
tu prove 
‘ich, ‘vibrant qual 
Tange of tone, awoke of 
dominating power that marks 
you as a feader among mea, 
that wine admiration and 
popularity 
a, Teherever 
For ang 


Do You Stammer, 
Stutter or Lisp? 


Send for Free Illustrated Book 


Pe 


PERFECT VOICE INSTITUTE 
Studio A-120, 1772 Wilson Ave., Chicago, Ml, 
“—~FeRreCT VOICE INSTITUTE 
Stedio et Mon Aves Chicas, 1 

Sent oe your fee lastated Book. Vee 


A Simple Secret 


That Brings soe eect hic ners 
Amazing Results *Soges Sitemeog. ae 
eee — Ora 

in badness of Soci ie, | Same 

every singer or public Ns 

Speaker, everyone” who Miron 

Satter carmen oriope Tors sate 
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Two Money Making 
BOOKS 


Elements of Industrial Chemistry. 


Waster, Lube 
Soap Powter and Glycerine, 
igs le es Gt Re 


6 Te ae RL gah 
Sie Se ee Mb Won sun ret dew te Cy 
ee aces raison seen Now von co 


=e This May Mean 
$100 TO YOU 
You/are cither going up the lad- 
der of success or you are going 
down. You can’t sit on the same 
round month after month. 
Then it’s up to you to prepare 
‘yourself for biager Work anid Dieger 


Pay, 

There is no better way to do this 
than to keep up with all the newest 
inventions, improvements and dis- 
coveries in mechanics and science. 

Popular Science Monthly gives you 
month by month all the forest in- 
ventions and improvements in auto- 
mobiles, Aying, wireless, tools, and 
labor savers and in fact all the new- 
est devices in all kinds of machin. 
ery. A $3.00 investment may mean 
$100 or more to. you. Others have 
received suggestions from this may 
tzine of practical information worth 
many times this. 

The successful man is the man 


at er ae 


who js prepared when opportunity 
Knocks at his doo 

that bigger job by every 
famue of Popular Science Monthly. 
Only $3.00 for a whole y 
scription, Act now. 


~~~-USE THIS COUPON 


ar’s sub- 


Se a Eee ee ea a 
2a eee 


Sele ae BY tg cae ae 


ae seh aa a Bet xe ten 


POPULAR SCIENCE MONTHLY, 
245 West 39th Street, New York. 


1 enclose §3,00 (P.O. money onter or check), 
send Poplar Science Monthly for one year to 
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The Shortest, Easiest and Surest 
Road to Prosperity and Success 


A Subtle, Basic and Fundamental Principle of Success and Supremacy 


HIS SUBTLE PRINCIPLE ie my 
hhands, without education, without. cap- 
ital, without training, without experience, 


and without seudy of waste of time and 


ven. me the pow 
Iii tary 
Stack, bonds, ook, drugs, appitaeces oF 
Shy slater thing of ay cheater 


‘This subtle and bale principle of wuc- 
cx tlt no wil pootty oat sberans 
Sort na enn ed mo wring 
Sous deep breath 


aN 
you practice 
Yourse tata any 
“or favert in any stacks, bonds, books 
Se mechan 


This subtle principle must not be con= 
fused ‘with Metaphysics, Psychology, New 
‘Thought, Christian Selenee, arbitrary op- 
‘imam, inpiration oF faith 

No one has yet succeeded in gaining 
success without It, 

Noone has ever succeeded in failing 
with ie 


Ik in absolutely the master key to aue~ 
‘cons, prosperity and supremacy. 


My True and Actual Ex- 


teen years of 
ough Thad abaletely 
Fiteen onthe 
‘together’ in, common public school was 
Paered teem hee hd 
When my fathor died, Be left: me twenty 
dollar ‘ad ity cents, and. wos earning 
bay enough to ep ry alive. 1h 
ends for 1 wae negative snd ot oo 
ad no. plan of 
problem. ‘in face 
we ebough to! kom that ile i 
and was teal problem, even though I had aa 
‘feats probies of lle" on my hands. Twa 
biue ‘and despondent and thoughts of 
ternal misery arose in my ind coastantly. 
‘asa living utd walking worry machive. 


1 could 


Twas tired, nervous, restleas. 


rot tleep. Teowldnot diges without distress 
Wado, power of sppication. Noth 
fed tome. Nothing. appeared. worth 


Sel eon the fee that coud nk to 9 
fing lbacane ly por. etugnnt of 
Thiet atl body. 1 fle cha tam shat out 


(of the world of success and I lived ia a workd 
of failure. 


“"foatee” and depended on luck (or sccess 
iC Trwere to have any. I consciously or un- 
consciously believed that if t ever were to 
fave hreafth and success, the result would 
have to come through some element of eae 
fof assistance or through some, mysterio 
fr snagical source, The ceuls of this at 
tude'on my" part, was greater weakness, 
sickness, failure and misery se is alway the 
‘ase under similar condition, 


Gradually my condition beeame worse 
T reached a degree of misery that seemed in- 


ure aul adverse condition. 


Out of this misery and 
faikare “and. pauperism of 
spirie—oat of this disteess— 
‘Grose. within me a desperate 
reaction"afinaleffort wolive™ 
‘Sand ‘through this teaction, 
‘arose within nie, thediacovery 
‘of the laws and’ principles of 
fig, evolution, perma.” mind he 

‘Kiso’ out of 


When 1 dicovered that 1 had. uncon: 
sciouly been employing the principles of 
ites and nina tna 0 
the the principles of socess and suprentacy 
My life: tine t an almost immediate 
change. Lovereame tins through health, 
Sreakacts through power, inerior evoltiod 
iy nuperior evolution, fatlare by success, sed 


I discovered principle 
scr thal contol pormnaitien n= 
Poe citer ‘comeciony” ot umcomcteay. 

‘also. dincovered a principle of evolution 
and believed that i I'used ity that my cone 

fons would change, for, 1 had ut ‘one 
dtisease—Tailure and therefore there wae but 
oe cure—aaccess and 1 began to. une this 

ciple anid out of its use atone my amistion, 
is ny ed ealth, my 


‘You alse may use thie principle of 
success deliberately, pur i¥> cone 
Selously ‘and profitably. 

Just as there ix a principle of dake 
there is alo'a principle of falure, il-healthy 
‘weakness and spegativencss If you use the 
Principle ‘of failure consciously oF uncon 
Soualy, you are sure always to be a failure, 
Wy sce sccen ad “supremacy rout 


‘cesfuly advance in the direction of auprem= 
‘Sey and away from failure and adversity? 


I discovered this subtle principle—this 
Pl pmer gehne pd 
2S eee ees 
We sec at ae ee gee” Ne 
fe pe Eg 
Sean eee cua a ion ae 
So homens 2 eee 
tae fat cer wean et 
Feat, “ieee oe eet 
or eran ag 
Sort ga freee eee 

Liscon renee: 
alg 
ergometric 


| isthe key that opens the avenue to what you 


Eady. 


"Jobn D. Rockefeller, W.R. Hears, 
Herbert ‘Spencer, Emerson,” Darwin, J. PL 
Morgan, Harriman, Woodrow Wilon, Bevan, 


Charles’ Schwab,” Cyrus 
George, Clemenceau, Charles E- 
Abraham Lincoln, George Washington, Mar. 


hail Field, Socah Bernhardt, Gath Curci, | 


Nordica, Mella, and thousade and thou: 


sands of others —the names 
fof successful mea and women 
ff all times and of all coun 
{es, and of all religions and 
of all color make a record 
ff the action of this sube 
iple of success, None 
these ‘Individuals could 
Ihave succeeded without it—— 
so'ene cam sere without 


We Owe Each Other 


ithe woh oa Regi 
Soutain very great tambers of tbe inwest apd tet 
‘Sita fyb Em lloras te 


ae 
rate tana AN ey 


eis mh 
a aah ‘ce 
Siling to piace 


ceets i worth a ahounand dolar of anyone's 
Site” prea that ho wouh hot 


GEES lon dlrs 
as vd wendy Uist Ids not ebatze 9 thowant 


fetetbeaeer ou et toto four 
Felines Yemhdous power upd tn 
‘are Sree 


ocho ere ieceeratt eyecare 


Pe ATES 


“le "SUBTLE VRINGIBUE Se success” can 
seive jour every problemas 


Doser tr, te ete 


pa eenmeee 


ae eae St tay 


‘This “Subtle Principle of Success" is for men only 


Trained Traffic Ex 
$2500 to $10,000 
a Year and More 


rts Earn 


THOUSANDS OF 


JOBS OPEN— 
TRAIN FOR ONE IN SI TIME 


*" Write for FREE Book 


American Commerce Association | 
Dept. 146, 4043 Drexel 
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“Here’s an Extra $50, Grace 
—I'm making real money now!” 


“Yes, I've been keeping it a secret until pay day came. I've been pro- 
moted with an increase of $50a month. And the first extra money is yours. 
Just a little reward for urging me to study at home. The boss says my 
spare time training has made me a valuable man to the firm and there's 
more money coming soon. We’re starting up easy street, Grace, thanks to 
you and the I. C. S.!” 

Today more than ever before, money is what counts. The cost of living is mounting 
month by month. You can't get along on what you have been making. Somehow 
you've simply got to increase your earnings. 

Fortunately for you hundreds of thousands of other men have proved there is an 
unfailing way to do it. Train yourself for bigger work, learn to do some one thing well 
and employers will be glad to pay you real money for 
your special knowledge. 

You can get the training that will prepare you for | 
the position you want in the work you like best, what- | Gai 
ever it may be. You can get it without sacrificing 
a single day or a dollar from your present occupation. 
You can get it at home, in spare time, through the 
International Correspondence Schools, 

Icis the business of the T. C. S. to prepare men in just your citcum= 
stances for better positions at better pay. They have been doing it for 
28 years, ‘They have helped two million other men and women. “They 


are training over 100,000 now. Every day many students write to tell 
of advancements and increased salaries already won, 


You have the same chance they had. What are you going todo 
with it? Can you afford to let a single priceless hour pass without at 
least finding out what the I. C.S. can do for you? Here is all we ask— 
without cost, without obligating yourself in any way, simply mark and 
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Common Sense 


DAY, most people think twice 

before paying prevailing high 
prices for commodities—your pur 
chases are bas 


In the selection of your cigar, you 
are also guided by “common sense.” 
That's why White Owl is s0 popular. 
It’s a “common sense” cigar. 


White Owl's tobacco is of high 
quality and is carefully cured by 
experts, The mellow fragrance of 
White Owl never varies. And the 
long Invincible shape with tapering 
ends, gives White Ow appear: 
ance of a much more expensive cigar, 
White Owl looks and smokes like an 
aristocrat. 


White Ow is guaranteed by the tre 
Imendous resources and long experi. 
ence of the General Cigar Company, 
Tne —facts which assure you of a 
wood “conmaon waste” cigar value 
Besides, White Owl is hand-made and 
smokes evenly. Naturally, White 
Owl appeals to your “common sense.” 
Bererek a. 
DEPENDABLE CIGARS 
119 West 40th Strect 
Tew York City 


3 for 25" 


1 forge 


Box of 50 for $4.00 
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If the Eye Were a Telescope 


We would enter a world of terrifying splendor at sunset 


F the human eye should suddenly 
‘acquire the power of a telescope, so 
that people could see everything 

magnified hundreds of times, what a 
strange sunset would end the day! As 
the dusk turned into the darkness of 
night, a pale light would flood the 
cerulescent sky, and the most remark- 
able of sights’ would be witnessed. 
Crowds would gather wherever an 
‘open view of the horizon could be 

Beyond the of the 
‘ocean's tim would come a gigantic 
disk, so strange and mysterious that at 
first’ no one would 


By Latimer J. Wilson 


‘mountain-pinnacles and crater-walls 
hanging threateningly downward to- 
ward the earth. Men would distrust 
the power of gravity to hold such a 
mass of heavy material above their 
heads. The features of the familiar 
“moon man” would be transformed 
into arid plains pitted with black 
holes. Curious serpentine valleys, 
filled’ with shadows or brilliantly 
flashing the fire of sunshine; phantom 
peaks of mountains protruding from 
pits of bottomless night; erater-floors 
marked with fantastic shadows—the 


eye as a telescope would disclose all 
these when we looked at the gibbous 

or the half or the crescent moon! 
One normally thinks of the rising 
‘moon as a disk that is much smaller 
than a man of average height. But 
if a man should be seen projected 
against the disk of the moon when he 
stands a mile from the observer, he 
would appear only about one tenth of 
the diameter of the lunar disk, and he 
would be scarcely visible to the naked 
eye—unless it possessed the power of a 
telescope. If he stood closer he would 
be proportionately 


as the 


recognin 
Stu 


mdous and 
ing, yet ma 
jeatic in ‘the lights 
and shadows of weird 
scenery, is the moon! 
If people could see 
the earth's satellite 


with the naked eye 
dus even a modernie- 
tined telescope shows 
it, thestrange beauty 
of Astarte would 
arouse mankind to 
its highest pitch of 
excitement andevery 


hilltop would swarm 
with people who had 
come to witness the 
Magnified a hun- 
dred or more diam- 
eters,themoonwould 
ll the sky with i 


larger, and if he 
were further away 
he would be vastly 
smaller, in propor 
tion to the huge 
hemisphere of the 
earth's satellite, 
To vee the wonders 
heavens and 
to include the fu 
mitiar features of 
the landscape, the 
observer would 
have to occupy 
Position that com= 
manded a perfectly 
clear view. Other- 
wise near-by ob- 
jects would intrude 
their magnified size 
upon the scene. 
Having wit- 
nessed the moon 
rise and pass se= 
renely across the 
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Rings of dust and meteorites surround the globe of Saturn. ‘To see them with 
‘out a telescope would be one of the greatest sights permitted the eye of man 


heavens, the crowds would now behold 

‘apectacle more fantastic than imagi- 
nation has ever conceived. Every 
one could now see the splendor of 
Saturn, the ring-bound planet whieh 
before ‘had been visible merely as a 
point of light shining steadily among 
the twinkling stars. ‘Thix most beau- 
tiful of worlds comes into the sky in 
all the majesty of glittering moons and 
rings, seintillant in the light of the far- 
away sun. Says Oma 

ror Hart's Center through the Seventh 


‘on the Throne of Saturn sate. 
Yet the author of the Rubaiyat never 
saw the ring of Saturn as the telescope 
reveals it. 


It Vanishes as You Draw Near 


At a distance of nearly 800,000,000 
niles from the earth, the planet is a 
conspicuous object softly shining in the 
darkness of the night. But if one 
could approach close enough, Saturn 
would almost vanish, because its sur- 
face—so greatly magnified and soread 


over so great an area of the sky— 
‘would be far less bright to one’s eyes 
than when seen with its light eon 
eentrated upon a smaller area. 

Saturn's ring is composed of small 
Isolated bodies, each separately too 
insignificant to be individually seen 
from the earth. Meteorie dust-clouds, 
they cirele swiftly around the equa- 
torial girth of the planet. ‘The bodies 
are evidently more scattered in that 
portion of the ring closest to the ball of 
Saturn and also in the outer rim of the 
ing, while a broad black gap occurs 
within the ring itself in which there are 
no visible reflecting bodies. 

Hf one could approach very close to 
the great race-course of the ring, the 
little masses circling around it would 
be seen as mere dots of light, and the 
effect of the beautiful ring would 
utterly be spoiled. There are evi- 
dently vast clouds of tenuous dust, 
searcely as dense as the haze of 
spring, which sweep back and forth 
across the rings as the forces of 
gravity and light-pressure operate. 
‘The moons of Saturn cause “tides” 

2 


the ring particles and dust-clouds, 
producing what might be called gravi- 
tational waves, grinding together the 
denser masses, and passing in undue 
lating motion throughout the plane 
of the ring. 


Stars thal Swarm by Thousands 


In certain parts of the heavens can 
be seen on a dark, clear night a mere 
hazy patch of luminosity, too faint to 
attract attention. If the eye were a 
telescope a marvelous transformation 
‘would occur when the observer glanced 
at one of these spots. Instead of the 
Insignificant wisp of light, scarcely 
visible, would be seen a magnificent 
lobular cluster of stars! 

Hidden in the vast distance of 
space, these curious balls of suns are 
to be found. Literally thousands of 
stars are congregated in these mys- 
terious swarms, and many of the 
individual members are variable in 
their light. ‘They become alternately 
bright or faint in the course of only 
a few hours, flashing like lazy fireflies. 


in @ summer night. If the eye pos- 
sessed the power to disclose these 
amazingly beautiful objects,and people 
could see them associated with the 
Jandseape near the horizon, men would 
crowd every hill to witness the scene. 
A count of the exceedingly faint mem- 
bers of the sun-swarm might raise the 
total number in some of these clusters 
to 50,000 stars, the brightest streaming 
from the center in curious spiral arms. 
It is estimated that the light of one of 
these clusters is at least 37,000 years, 
traveling 186,000 miles a second, on 
its way earthward. 


Like Rockels Bursting in Air 


‘Magnified a hundred or more times, 
the globular cluster becomes a truly 
impressive spectacle. Associated with 


horizon, and magnified many times, 
the great star-ball, which actually 
‘occupies an area in’ the sky scarcely 
one sixteenth the apparent space 
occupied by the full moon, would drop 
below the horizon like the myriad 


“The magnifient clxter of stars in Hercules, which appears merely asa speck of light, but 
the eye of telescope power would resemble a bursting Focket. ‘Suns of many coors rein this war 


sparks from a huge bursting rocket, 
astounding the spectators by its mag- 
nificence. “Can that mere speck of 
wispy light be that which I now 
behold?” would ask the spectator, 
‘comparing this telescopic object with 
its normal naked-eye view. 

Turning toward another point of the 
horizon, a ball of light, a bright disk 
three oF five times larger than the 
normal apparent size of the familiar 
fair lunar orb, could be seen. Shining 
like a star of dazzling beauty would be 
4 curious white spot attached to the 
edge of the disk. It is the distinguish- 
ing feature of the most talked of 
planet, the earth's older neighbor in 
space, Mars. The white spot marks 
the polar snow of the planet. 

With the passage of time men would 
become so accustomed to what the 
telescopic power of their vision dis- 
closed that they would no doubt 
cease to marvel at what they saw. 
‘The magnified grandeur of the universe 
would become commonplace, but there 
would remain a wide and undiminished 
intereste m the ever-changing phe- 


nomena of Mars, The snow-caps, 
melting in the sunshine of the Martian 
summer or forming in whiteness during 
the winter, would ever attract atten- 
tion. The delicate tints flashing like 
an opal in the sunlight, the sweep of 
‘seasons showing across the vast gap of 
millions of miles, would 
make Mars a subject for newspaper 
publicity. 


Enjoying the Martian Scenery 


If, without a telescope, observers 
could look at Mars and see its yellow 
deserts, its areas of blue-green forests 
and fields, its drifting clouds, and its 
regions of frost, if they could watch the 
strange shapes of the planet's markings 
as rotation brings them across the 
disk, the spectators would find such 
fascination in the views that, people 
would speculate upon how to discover 
4 means of finding out what manner of 
life prevailed there. ‘The growth and 
decay of the remarkable streaks called 
“canals,” thought to be projects of 
engineering skill produeing an abun- 
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dance of vegetation by irrigating the 
desert regions of Mars, would be 
fertile subject for newspaper contro- 
versy. 


Bridges of Flame at Sunset 


How strange would be the sunset! 
The enlarged sun, extended over a 
greater portion of the sky, would be 
less bright, area for area, than when 
concentrated in a smaller disk. But 
fone would still have to use a shade- 
lass to look directly at it. | Sun-spots, 
which are sometimes visible to the 
unaided eye, now could be seen as 
great fantastic shapes of darkness 
strung across the sun's bright disk. 

Legend gives the buffalo's eye the 
power of magnification. But if the 
human eye took on the power of even 
a small telescope, to include land- 
‘marks, such as the Brooklyn Bridge, in 
the field of view, the observer would 
have to stand ‘many miles away. 
Otherwise the bridge itself would 
eclipse the setting sun. 

‘Man would view the sun, the moon, 
the starclusters, and the planets 
magnified one hundred, four hundred, 
or one thousand times their naked-eye 
size. A new heaven and a new earth 
would be created for human sight. 
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Submerge the Pump and Save the Sinking Ship w 


SUDDEN 
violent 
shock causes 
the ship to 
tremble. 
Soonthepumps 
of the great 
liner are set to 
work, trying to 
pump out the 
water from the 
ship’s hold 
faster than it 
pours in 
through the 
rent in the ves- 
sel’s side. 
Which will win? 
If turbine- 
driven bilge- 
pumps have 
been installed 
throughout the 
vessel, there is 
‘a good chance 


sufficiently to 
toake port, 
The pump 
consists of a 
turbine driving 
system, power 
for which is fur- 
nished by gaso- 
line, steam, oF 
eres 
turbine by 
operated above 
the submerged 
compartments 
while the pump 
itself is sub- 
merged. The 
water passes 
through op 
ings near the 
base of the 
pump, and 
swiftly revolv- 
ing vanes cre- 
‘ate a vacant 


that the rush space, into 
of water pour- Whichthe water 
{ng in will soon rushes, to be 
be outdone by expelled by the 
the work of the centrifugal 
pumps. Then force and sent 
repairmen will through an out. 
patch up ‘Water can’t drown out this pump, which, working while submerged, let in the ship's 
ship at least Givee anew chance to thips with "odes toot OY "collin, atmos bottom. 


“Reaching the Ceiling” on the Ground 


"HEN an airplane has reached the 

highest altitude that is possible 
for it, itis said, in aviators’ parlance, to, 
have’ “hit the ceiling.” To prevent 
airplane engines from balking 
at the conditions usually en- 


Discovering in 
the laboratory 
how a carbu- 

amntehave 


the clouds 


atmosphere above the six-mile alti- 
tude. To avoid the complication of 
separating the carburetor troubles 
from those of the rest of the engine, the 

tests are arranged for’ the 
complete isolation of the ear 


countered high in the air, the 
Bureau of Standards has de- 
veloped a remarkable testing 
apparatus. In the labora 
tory are artificially created 
“altitude” conditions, so the 
carburetor of the airplane 
engine can be properly given 
rigorous trials. 

‘The decline, in the course 
of recent years, in the quality 
of gasoline has thrown a con- 
stantly increasing strain upon 
the earburetor of the gas en- 
gine. An automobile taken 
from sea-level to work upon 
a high mountain is likely 


buretor. It really is the 
equivalent of taking this part 
of the engine upon a fanciful 
trip where all the 

of the upper level 
countered. 

‘The carburetor ix mounted 
in a small chamber where it 
is possible to alter the atmos- 
pheric pressure at will. Air 
ean be drawn out with 
vacuum pumps until only a 
quarter of the normal pres- 
sure prevails, and it ean be 
increased to’ a far greater 
pressure. In this altitude 
chamber the duties of all 


to develop curious ailments 
unless forethought has pro- 
vided a carburetor that will function as 
well eight or ten thousand feet above 
sea-level as it will in the lowland: 
‘When airplanes fly into the region of 
thin air, the engine acts somewhat as 
does the human heart when it is sud: 
denly carried into a reduced density 
of atmosphere: it thumps violently 
against the lessened resistance. There- 


fore, in the ease of the engine as well as 
in that of the heart, strict attention 
must be given in advance to make sure 
that it is strong enough to adapt itself 
to the change. 

‘The Bureau of Standards has created 
all of the conditions that the 
buretor is likely to meet in passing 
from dense air at sea-level into the thin 


kinds of work, under every 
conceivable condition, ean be 
imposed upon the carburetor and its 
performance observed, 

‘An engine must stand the severe 
conditions due tothe rapid changefrom 
lower to higher altitudes. The engine 
is the airplane's heart, throbbing vio- 
lently when conditions are abnormal. 
Laboratory tests will enable the me- 
chanical “heart” to stand the strain, 


- Good Roaas at a Mile a Week 


N enterprising contractor decided that, 

instead of building cement roads at the 
rate of one mile a month, he would build 
‘them at the rate of one mile a week. To 
do this he maintained 9 "‘material-yard”” 
{in which the road-making material was ar- 
ranged systematically. ‘Then he built a 
track along which strings of ears carrying 
Inrge “batch-boxes” could be drawn from 
tthe yard to the cement-mixer. 

‘A locomotive crane handled the material, 
and the box train was pulled to and from 
the paving scene, a progressive transporta- 
tion of the material taking place. The 
hhuge boxes, each having a capacity of 53 
‘cubic feet, first were loaded with the neces- 
‘sary amount of stone. Then they passed 


‘on to the cement hopper, where the re- 


ne of the reat “batch-bosen” which 

iy ited from the car-bed 
to empty” ies load. of aggregate ito 
the' mixer to be mide into concrete 


aoe Tatchtgoe toes, 
were, ae ee 
meer tetra 
abe Ld 


Quired amount of cement was 
admitted through a metal 
cylinder holding 5 cubic feet, 
and so arranged that it could 
be filled and emptied until 
‘enough cement had been 
added. “After this the cars 
were shunted to the sand- 
hopper and the proper pro- 
portion of sand added to 
the stone and. cement. 
‘The train of fifteen cars 
‘was then sent out to the 
concrete-mixer. 

Wheels four feet high 
with a 20inch tread en- 
abledthegiganticconerete- 
mixer to be moved from 


gate, weighing more 
than two tons. 


Killing Weeds by Steam 


JF? the anti-tobacconists, don’t put one 
‘over on us some fine day in the nes 

future, then the new tobaccoseed-bed 
sterilizing process will come into its own. 
Heretofore the seed-beds have been freed 
from weeds and undesirable growths by 
firé. Large quantities of brush were 


burned on them. But in the new method 

sterilization is accomplished by steam « 
‘A large pan about four inches deep, 
having a steam-boiler connected with it, is 
‘The pan ie turned upside down 


ecemary. 
and sunk into the bed. Then the steam is 
turned on. A boiler that will furnish a 

supply of 25 horse- 


an that measures 


made of wood, but 
the jeints should be 
smeared with white 
Tead to prevent the 
pomible eseape of 
Steam, 

‘The sterilization 
of one thousand 
square feet of plant 
bed will cost ap- 
proximately six dol- 
lars, since half a ton 


of soft coal will do 
the job. 


© Fre mean meni 
it is summer 
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Coasting on the Summer- 
Winter Sled 


RESSED In a straw hat, 
Tong veil, & middy blouse, a 
long skirt, and a pair of flat- 
heeled shoes, a Viennese maiden 
takes out her sled. Why the 
umimer outfit? ‘The answer is 
We simple: it ix summer 
yh Her sled—as you will see if you 
study the picture on the left—is, 
equipped with three rubber-tired 


pen wheels that enable her to slide 
Foneddiog downthe Gown hile with it in wimmer- 

sarees: Meir ime ax well an in the winter. Of 
Machel underneath course, when there's snow on the 


ground she takes the wheels off 
‘She steers the sled by means of 


reins that turn the axle on which the front wheel 
{is mounted. The rubber tires make riding eaxy—exeept 
when one of them gets punctured. 


Safety First for Experimenters 


in Kite-Flying 


)WERFUL forces are hidden in the ine 
‘visible realm of the atmosphere, which 
‘occasionally: make themselves known in & 
High dangerous manner. "When Bene 
"Franklin made. his’ wonderful di 
Sora uae metal hay and Watt 
{to bring the electricity from the sky, the 
wonder is that he was not electrocuted in 
‘the daring attempt. 

"A. wet kitestring is a good conductor, 
making the static discharge between cloud 
find. ground easy. Experimenters lying 
‘kites with metal “strings” stand a far 
greater chance of bringing down the 
lightning, even when no cloud is in sight. 
Last August a man was kiled when stand: 
ing near a Kitestring of wire while a kite 
var being reeled in. He held piece of 
Wire in his hand at the time. A serie of 
bright sparks suddenly ran up the strir 
and the whole length of the Iite-wire, m 
than a mile, was instantly fused. A sear 
‘was burned on the victim's chest, and there 
ara severe burn on the inside of his wrist, 

While these accidents are rare, the fact 
that they do occur should warn kite-iers 
of the ponsible danger, But during the 
period of about twenty-five yeare in which 
the Weather Bureau has engaged in kite. 
flying this is the first accdent of its Kind 
‘hat has occurred. 

‘A dark cloud does not have to be in 
sight to warn the men who make use of 
metal Kitestrings. Stal 
ways present, and ifthe ki 
high to set as a conductor, then look out 
fr the fash, 
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TW years ago 
Mr. and Mr. 
Martin Johnson 
risked their lives on 
Malekula Island 
taking motion pic- 
tures of the savages. 
‘They were captured 
by the vicious chief 
‘Nagapate, and had 
torun for their lives, 
just managing to 
‘effect an escape. 
But later these in- 
trepid explorers 


Gliding Down a Thousand Feet 


J, was a curious airplane that started 
downward on a thousand-foot drop. 
‘There was no one in it to steer it to wafety, 

yet it landed gracefully. 
jut what about the danger to people on 
the ground when an airplane comes un- 
to land? Haven't pedestrians any 

rights at all 

‘There in no danger when the airplane ix 
only « model not large enough fo cary ® 
In’ a contest of ying models held 
recently in the city of Los Angeles a strange 
type of flier was taken up to an altitude of 
about one thousand feet and released. A 
‘crowd watehed it from below, and the 
‘model was seen to spin around for a 
‘moment, caught in the “wash” of the 
propellers of the big machine. Then it 
became stable und gracefully began its long 
slide of more than a mile, With the 
reatest interest the crowd watched it 
through glases until it drew clove enough 
to be observed with the naked eye. A 


little airplane's perfect landing. 

This biplane model differs in one impor= 
tant particular from ordinary airplanes, the 
invention of this type heing accredited to 


made another trip 
to the island, and 
this time they’ were 


Mr. Edwin G. Getting, In the 
ordinary biplane the wings are 
‘open at the ends and ailerons 
‘are relied upon to furnish 
stability. In the new model 
the frame at the end of the 
planes is arranged somewhat 
in the form of a trum. 

‘The planes are closed at the 
‘ends by the crossing of the top 
‘and bottom plane, the top 
plane bending downward and 
the bottom plane bending 
upward. 

‘Tipped one way or another 
bby the sudden onslaught of a 
‘current, the flow of the air is 
ccontrolied by the lines of the 


As Cannibals See Themselves 


received like royalty. What brought about 
the change of heart of the cannibal king? 

‘Mr. Johnson took with him a generator 
to furnish the light Yor » motion-picture 
projection machine. He hung up a screen 
between the palm trees, and in the sterlit 
night of the southern seas he exhibited, 
Under the protection of an armed guard, 
‘motion pictures of the natives themselves. 

‘So.amazed were they at seeing their past 
Actions thas preserved that they immedi- 
ately set the whole thing down as a work of 
‘devil magic” too astonishing to be com- 
bated. "Therefore they figuratively handed 
over ihe keys of the island to the white 
‘explorers, and the chief personaly led them 
bout from tribe to tribe, openly boasting 
‘ant he had brought them there, 


How the Worm Gets in the Hazelnut 


HERE did the worm in the hazelnut 
‘come from? ‘That question has 
Puzzled many a boy, He knows that the 
nnuts he gathered were carefully culled and 
that none were stored that gave any evi- 
dence of being unsound. And yet, a fow 
‘months later, when he begins to erack the 
nuts, he finds that a surprisingly large 
number are wormy. 
Aeelives ithe ite tat white worm come 

‘The worm is the larva of a strange 
looking insect known as the hazelnut 
‘weevil, an insect that belongs to the same 
family a2 the much-dreaded boll-weevil, 
which is periodically so destructive to the 
farmer's grain. 

‘As will be seen in the illustration, the 
insect is provided with a long, slender pro- 
‘boscis, or snout, at the extremity of which 
is soen a peculiar hooklike appendage. 
‘The proboscis is a modification of the 
mouth parts, and but for this snout the 
‘worm would never find its way Into the nut. 


In the late summer, while the nut is still 
green and tender, the mother weevil goes in 
‘search of a place to lay her egg. The egg 
‘must be kept safe from harm during its in- 
eubating period, and when the larva 
hatebes, it is highly important, from the 
weevil’s point of view, that’ there be 
food close at hand so that the baby weevil 
will not die a prematurely early death. 
Instinct has taught the mother weevil 
that no better place could be found for her 
‘egx than the inside of a hazelnut, for there 
Ties safety for her eng 
land food for her off 
‘spring. So the mother 
weevil begins to peck 
away with her queer- 
looking snout, and in 
due time she ‘has made 
a tiny tunnel to the 
center of the nut. ‘Then 
athe lays an egg, Poking 
it well down into the 
tunnel with her snout. 
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In a.short time nature closes the open- 
ing and the egg lies safely within, finally 
hhatehing into a litte white grub. The 
rub finds food aplenty and grows fat 
and rotund. 

‘When the food is all gone and he is full 
grown, the baby weevil gnaws his way 
‘out of the hazelnut that’ has sheltered 
‘him and is ready for the second step in 
hhis development, that allimportant step 
which will transform him into a weevil 
‘exactly like his mother. 
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Peace-Time Jobs for Aerial Photography 


wrecked ani \ iro the 
twelve fathoms deep. 4 much wa 
the war airplanes were used for {| \ 

locating ‘subsuarines; now they 

are used for locating sunken ships 


the haze blotted out the territory 


1 you can’ afford trip to Venice—the Bride of Pictures are ‘The explorer, the grologit, the geographer, and the 

che Adriatic" —at least you can attend a lecture on Signed for we is map-maker will find airplane viewsof the greatest help. 
fe “Travelogue lectures ae now exhibiting eval stereoncope ecethe ‘The whale town of Bengas, North Arica, scary, 
Photographs like this one of the Rialto ‘bridge one picturedabove) shown in this picture, taken by an Italian aviator 


June, 1920 


Where There’s a Thirst There’s a Way 


toga Kae eter, 
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lecture that had just been 
delivered on advanced theo- 
ries of electrical science. 
‘The group had been chatting 
informally, and the con- 
versation led up to the ex- 
perience told by Professor 
Vedder. Someone had just 
said that the physical seemed 
to taper off into the super- 
physical. 

‘The circumstance in ques- 
tion occurred back in the 
days when wireless teleg- 
raphy was under the close 
observation of students and 
investigators, before an- 
tennae were strung from the 
house-tops of experimentally 
inclined boys. Professor 
Vedder was a student of 
the new wonder, 

On the night in question 
Professor Vedder wa 
a crashing thunderstorm, 
How wireless would act, 
with the heavens surcharged 
to the limit with electricity, 
was the matter under ob 
servation, Presently, how- 
ever, prudence dictated 
withdrawal, 

“I drew back hurriedly 
from my apparatus," said 
the Profesor, “A flash of 
lightning ripped into my 
station, and across one of 
my instruments there blazed 
a flaming electric are. Out 
of the flame came a human 


voice—I heard part of a 
broken sentence, It lasted 
for an instant. ‘Then the 


blaze snapped out and the 
voice coaxed, 
‘Tt was some time after- 
ward that the explanatior 
was worked out. You per 
haps know that an are light 


Out of the flaming electric are there came a human voice: there was part 
fof a broken sentence, then the flame sapped out and the voice with ft 


A Voice Spoke from the Storm 


But the startled hearer found a scientific 
explanation of his uncanny experience 


VOICE out of the night and the 
storm, 

‘The voicefell onearsthat knew 
there could be no one to utter the eall. 
It was a voice apart from all human 
relationship. ‘The hearer confesses 
that his flesh seemed to ereep and 
thrill, 

‘And yet, it was the day of the ma- 
terial present and not the eery time of 
ghost and goblin. The place was 
East Lansing, Michigan, and not the 
domain of witches. 

It is Professor Herman Vedder, of 
the engineering department of Michi- 


gan Agricultural College, who relates 
the experience. ‘Those who remember 
their Jules Verne will remember the 
thrill with which they read of the 
message that came over the telegraph 
line to which it was supposed no one 
could have access except its makers 
Professor Vedder's experience was like 
that, only the chance of human ageney. 
seemed even more remote. 

The circumstance was related by 
the professor to a group that had 
remained following a meeting of the 
Lansing Engineers’ Club at the college, 
and was discussing some phases of a 


responds to the resonant 
effect of the human voice. 
‘What is known as the ‘sing- 
ing arc’ is well known to 
physicists. ‘That is, a tele- 
phone cireuit is introduced 
into a current supplying an 
ars light, and out of the are 
word vibrations can be made 
to come. 

“Now, on the occasion of which T 
speak, a sudden flash of lightning had 
formed an arc across part of my 
apparatus. This circumstance befell 
just at the time the telephone wire 
leading from the home of one of the 
other professors had been blown by the 
storm across my wireless aerial. ‘The 
voice was that of the professor's wife, 
who was attempting to telephone the 
grocer. Later she told me what she 
had said, and the words I had heard 
fitted in'with her sentence. But the 
first unexplained effect was most un- 
canny 
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Nature Presents Her Gas Bill 


And it’s a big one because we 
must pay for tremendous waste 


By Calvin Frazer 


VERY year the American people 
pay out millions of dollars for 
the natural gas they don't get. 

When a town in the gas belt is 
foreed to turn from natural to arti 
ficial gas because the local supply 
of the former is exhausted, the citi- 
zens of that town are put to heavy 
expense in reconstructing the heat 
ing and lighting arrangements of 
their homes, stores, and factories. 
This happens, on an average, in 
fifteen American towns each year. 
Incidentally, an added strain is 
placed upon’the nation’s coal sup- 
ply, and we all pay a little more a 
ton for coal. When a number of 
steel plants arid glass works are 
forced to turn from natural gus to 
coal, we all pay a little more for 
steel and glass. In such ways 
nature is presenting her belated 
bill for a commodity that we once 
thought was as frees airandwater. 
We are paying for the gas we don’t 
et, and, to make matters more 
exasperating, we are paying for 
billions and billions of eubie feet of 
this precious fuel that we never did 
get, because it was deliberately 
thrown away after being brought 
out of the earth. 

A long time has passed since we 
learned by bitter experience that 
the supply of natural gas is really 
limited; yet the colossal waste still 
goes on. According to estimates 
recently prepared by the Fuel Ad- 
ministration, the amount of nat- 
ural gas wasted in the United 
States in the year 1917 was equiv- 
alent to $1,200,000,000 worth of 
artificial city gas. 


How Gas Is Wasted 


Here are a few of the many ways in 
which natural gas is wasted: 

Gas is always found at oil-wells, and 
only a small percentage of this gas is 
ever turned to account. It is a eom- 
mon practice of oil operators to blow 
off the gas in order to procure the oil. 
Many fine gas-fields have been de- 
pleted by this process. It is stated 
that the oll-wells of West Virginia 
alone are thus wasting annually at 
least seventy billion cubic feet of 
natural gas, equivalent to about one 
third of all’ the natural gas used for 
domestic consumption in the United 
States. At both oil and gas-wells gas is 
‘wasted through improper casing of the 
bore-hole, improper plugging of aban- 
doned wells, and in various other ways. 


Nai 
pipe 


is captured and 
to the consumer is very rarel 
best advantage. Under 


‘The gas-well was on fice! A flame by day and 
night. visible many miles away. Te leaped 
4200 feet in the air, permitting 190,000,000 
‘cubic feet of gat each day to be consumed, 


stress of competition the gas-fields 
are over-produced, and the un 
ground pressure of the gas is soon dis 
astrously lowered, often resulting in the 
invasion of the wells by water. The old 
practice of selling natural gas at a flat 
rate of so much to the consumer, or at 
so much to a fire or other fixture—no 
meter being installed—survives in 
many places, thus putting a premium 
on waste. “Boom” towns still lure the 
manufacturer by offering gas for noth- 
ing, or at a ridiculously low rate. 
‘Wasteful open-flame torches, or flam- 
beaux, are still found in the gas belt. 
There are two salient features of 
the situation that seem not to have 
‘been generally realized until recently. 
One is that natural gas ought not 


Py 


same eas-well fire as it looked at 
Grent fires Hike this can be ex 
by dynarnite exploded 

‘he sir at the sade of the flame 


to be used for industrial purposes 
at all, It is an ideal fuel for 
the household, and, where the 
domestic consumer might enjoy un 
ample supply at a very low cost for 

jons if the gas were all 

to household use, the de 

‘of factories soon reault in 
the decline and failure of even the 
richest gas-fields, so that both 
householder and manufacturer are 
driven to using a far more expen 
sive and leas convenient fuel. The 


other important lesson to be drawn 
from the history of this industry 
is one directly opposed to the exist~ 
ing attitude of the government 
toward unity of action among the 
operators. Competition leads to 
stupendous waste. Pooling of opera- 
tions should be not only permitted, 
but encouraged or made obligatory. 


A Source of Gasoline 


Natural gas is a blessing that 
brightens asit takesits fight. To-day, 
when all the world is clamoring for 
gasoline, we know that our rapidly- 
‘waning store of natural gas is one of the 
readiest sources of this substance. 
‘Nearly all natural gas contains gasoline 
vapor. The gas that issues from oil- 
wells, known as “wet” or “casing- 
head’ as, contains upward of three 
fourths of a gallon of gasoline to each 
1,000 cubic fect of gas. The natural 
gas obtained from gas.wells is rela- 


tively “dry” or lean in gas- 
oline vapor; yet it carries 
enough of this ingredient 
to cause serious trouble 
slong the pipelines, in 
which the condensed ' gas- 
oline decomposes the rub- | 
ber couplings. | 


Unappreciated Gasoline 


A few years ago the gaso~ 
Yine in natural gas was 
Jooked upon as a nuisance. 
‘Today it supplies about one 
tenth of all the gasoline 
used in this country. Nat- 
ural-gas gasoline is highly 
volatile, and is used for 


ing with petroleum dis 
ates too heavy to be sold 
alone as gasoline. ‘The 


gas—by compre 
condensation — were ai 
cable only to 
Within the last three or 
four years, however, a new 
process whereb; 
may also be tr 
ntroduced with great 
ese, In this process 
gasoline vapor is first 
rbed from the gas by 
moans of oll, and then die 


Tatost episode in the 
story of natural yan came 
to light Just after. the 

at’ War, when it wax an 


noun methods had 
been developed for extract 
ing helium from natural 
gas of low heating value 


found chiefly in Kanens and 


Some burning 
ras-welly cast be 
controlled by 
lacing a. ood 
Over the’ lame 


Getting the hood in position. Cables are swung for a troll 
‘Ereat metal hood is pulled directly over the ame; then it i 
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as, It was proposed to 
use the helium, which is non- 
inflammable and  non-explo- 
sive, as a substitute for 
hydrogen in balloons 
and.airshipa. ‘The abrupt end- 
ing of hostilities delayed the 
execution of this plan, but 
possible commercial uses of 
helium are under consi 


tion, including it substitut 
for nitrogen in filling ineandes- 
cent lamps 
Value of Helium 
Every day brings attention 
to the increasing value of the 
natural gas Uhat men formerly 


permitted to go to waste. If 
all the value that was thon 
turned out into the air eould 
be corralled and brought back 
to the service of industry, the 
coffers of the world would be 
considerably richer thereby 
1fall of our army balloons 4) 

ing the war had been inflated 
with helium, a product of 
natural gas, there would have 


been greate A dirig- 
ble filled with hydrogen, or 
one of the immense Zeppelins 


inflated with the inflammable 
gas, is a menace unless special 
recautions are taken to 
round it properly and pre- 
nt a static discharge from 
setting it afire Many a bal 
Joon has blown up when eom- 
ing in contact with a minor 
object that could conduct the 
f electricity, but. with 
helium there is no danger from 
this souree, 
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‘Showing the rl 
stlve amount of 
fhatural gan that 
fused “for dor 
esti end fora. 
‘durtsial purposes 


these sometimes set fire to the gas 
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Get Your Own Goat 


WHERE would I keep ber? That's 
‘what you say when some anti- 
food-trust enthusiast suggests that you 
get a milk goat. Mr. J. Brown, of 
Evanston, TL, suggests that you keep 
hherin your back yard. He has invented 
f@ goat stall that is easily and cheaply 
built and takes up little space. 

It is made of wooden beams, covered 

swith canvas that rolls up convenier tly. 
‘The floor is made of concrete and is 
easily cleaned. A bucket for the goat's 
food bangs from the top beam. The 
whole stall is hardly any larger than 
the oat herself. ‘Thus, in cold and 
stormy weather it ean be moved to the 
cellar. 
‘A good goat will cost about thirty-five 
dollars and will eat food that a cow 
would spurn; yet she will produce 
better and more nutritious milk than a 
‘cow. A goat produces twelve times her 
‘weight in milk in one milking period, 
8 cow only four times her weight. 


a adjustable hing, the ccing 
fan may be induced todo double work 


A Folding Fan Increases 
Air Currents 


“PUT a hinge on the ceiling fan, partly 

fold back the blades, and the air will 
bbe distributed over a greater area of the 
room. But thisis not all: you ean fold the 
blades, entirely up and put bag over 
them! 

‘This ts what the man who has a folding 
ceiling fan haa to say about it. 

‘The hinge may be attached to any fan 
alter’ the blades have been sawed off. 
‘Then anybody can make the adjust 
ments by merely loosening three thumb 

Partly folded upward, the blades, when 
they are revolved, will eat the air in such a 
manner as to throw the currents outward 
and downward over a wider area of space 
than usual 

In winter-time, when the fan is no longer 
needed, the blades may be folded upward, 
and a bag, kept in the small tube in the fan 
‘item, may be taken out and adjusted 
‘around the blades, thus protecting them 
during the idle months, 

Mr. A. W. Tucker, chief engineer of the 
Hotel Tulsa, in the ‘ity of Tulsa, Okla, 
inthe inventor of this Very ingenious 
device, 


Goats are cheap andthe silk good. 
‘Why not keep one in your back yard? 


Sailors on the Half-Shell 


WHENEVER United Stator battleships 
wet _out for maneuvers the sailors 
rejoice. ‘They like the excitement and the 
sport of mimic warfare. Below you see 
‘some of them playing “oyster” on the deck. 
‘of one of the battleships, They are all on 
halfabells, 

‘These half-shells are parts of mines. 
During the maneuvers mines are laid, guns 
fired at targets, and submarines attacked. 
‘One of the targets is in the picture. 
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‘This little ama was born knock-kneed: 
tut’ his keeper is correcting the defect 


Trials of a Knock-Kneed 
Young Llama 


JKNOCK-KNEED llamas are just as une 

ttractive as knock-kneed men, and 
in-both cases the defect should be remedied, 
when they are young, 

‘One baby llama that lives in the Cinein= 
nati Zoo was born with these ingrowing 
‘knees, and his keeper strapped them up in 
1 pair of fron braces. At frst the baby. 
objected; he refused to walk or even stand 
‘up when they were on, But his grouch 
rained him naught, and in a little while he 
‘was frisking about with the rest of his 
family. Every day his keeper drew the 
strape alittle tighter, and in five months his 
legs were perfectly straight. 

‘When he grows old enough to care about 
his good looks he will undoubtedly be 
thankful for this deed of his keeper. 


In the Age of Machinery! 


ROUND and around in the same old 

circle goes Mr. W. W. Pigue, of 
Presidio, Tex. He is harnessed to a bar 
that turns a capstan, And thus he works 
an irrigating-pump connected with a 
reservoir on his ranch. 

This primitive method of operating « 
pump is very laborious and seems un- 
necessary in this great age of machinery. 
But perhaps there is no large rource of 
Power near Mr. Pigue's ranch—which, by 
the way, is located very near the Mexican 
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‘glia; small fortunes are spent on them 


By Their Hats Ye Shall 
Know Them 


WOMEN'S hate have often sided in 
‘man's financial downfall, but the man 
from Mongolia suffers most. He saves 
‘money all his life with but one object in 
view—to buy his wile a hat that will be 
‘more elaborate than that of the wite of his 
neighbor. Even a poor man will spend 
at Jeast two hundred dollars on a hat and 
air of sleeves to go with it, Hats and 
sleeves are indications of wealth in Mon- 


lia, 
‘What strange hats and sleeves they are! 
‘The sloeves are twice as long as they need 
to be and have ugly puffs at the shoulders. 
And the hats—a milliner would eall them 

standing out on each 


Lunch, Twenty Cents 


CONGRESS is ail working on the prob- 
em of the eont of living, but a Wash- 


ington man ia solving it, 

In a sanitary paper box he puta up 
“Liberty Tunch"* consisting of two san 
‘wiches, a piece of cake, and an apple oF an 
‘orange, and sells them at twenty cents a 
hunch.” He packs the lunches in wooden 
chests and sells them on the street. 

‘At first the chests were placed on the 
fede of the sidewalk, and the lunch sold 
from it. But local restaurant men called 
attention to a city regulation that pro- 
hibits the use of the streets for business 
purposes, and the twenty-cent lunch was 
seriously threatened. ‘Then the restaurant 
man discovered that there fs another «ity 
regulation that allows the sale of articles 
from moving earts; #0 be put whe 
the chests and eontinued business. 


The “ Movies’” Ancestor 


‘HE desire to produce pictures in 
‘motion was partly satisfied in 


fairs compared with the simplest of 
‘modern motion-pictures, A feature of 
the ancient movies was the telling of 


10 the United 
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A Double-Decker Airplane 


DOUBLE-DECKER silanes have re 
‘cently made their bow with the appear 
‘ance of a new Italian triplane. 

‘With four propellers to keep the giant 
fier in the alt, the forty people who are 
seated. comfortably in the double-decked 
{selage are safely’ transported from place 
to place. 

‘Think of an airplane having two decks! 
Who can forecast the limit of the number 
of wings and the number of engines and 
the” number of decks ‘hat the future 
STaiplaneaT Ie sapgers th mest vivid 

planes? It staggers the most viv 
imagination. 

‘The balance between motive power, 
weight, and area must, of course, be con 
fined. within certain Uralts, When, ‘one 
Tooks at the fomil remaina of some of the 
ancient gigantic bids and Kards that bad 
et eee ee eee 


Shadow pictures 
State "Shosearn 


speculate on the posible forms ef man- 
built flying-machines. 


‘he has embraced a new faith, 
‘stil ‘Keeps hs totem-pole 


In the Land of the Maoris 


PRESENT-DAY Maoris nro nominally 
Christians, but there are many old chiefs 
who are still fond of their ancient toteme 
poles. ‘Their religion is that of nature: 
‘rorship combined ‘with the veneration 
Of ancestors, A pecullar and interesting 
ecail of their religion is the belle that 
the soul “dwells in each human boing’s 
lett eve. 

“The Maoris were enthusiastic cannibals 
in bycgone days, their favorite dish being 
roasted hearts, "Rating the hearts of theit 
‘cnemien ‘was supposed to. give. them 
‘strength, enpecially in the pursuit of war 
time activities, ' 

‘As for the Maoris? marriage laws, they 
scom to have had none. But they beleve 
very strongly that man should have 
{hay have vor Otead wien toe sabes. 

we very ven on the wl 
of oatimony, and each oan generiiy 
taken unto hitwelf aa many wives as, bo 
ean aford to maintain, 


Ceara 


“The new Taian tptne cares fy pens and ie diven 
unique 4 


four engines. Ite 
% 


Teature is a double-decked fuselage 
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If Your Child Swallows a Safety-Pin 


No longer is an operation necessary for the removal 
of foreign bodies in lungs, esophagus, and stomach 


HAT serious 
situation 
arising when 

foreign objects such 

as beans, corn, nut 
kernels, nail 
tacks, staples, et 

are inhaled into the 

lungs formerly re- 

quired extensive 
and highly danger 

‘ous operations or 

still more danger~ 

‘ous blind efforts at 

removal. Less than 

‘one per cent of such 

abject are coughed 

out again, and if 

the object is al- 
lowed to remain, 
various degrees of 

Jung inflammation 

result 

Nut kernels, par- 
ticularly those of 
the peanut, have 
been found to cause 
the most rapid, seri- 
ous, and sometimes 
fatal results, when 
drawnintothelungs 
by young children. 
‘The presence of a 
peanut in the lungs 
of a child under one 
year of age has 
caused death in- 
side of twenty-four 
hours. 

The older the 
child, the less se- 
vere ‘the reaction. 
Peanuts or peanut 
candy should never 
be given to children 
before they have 
teeth to chew them 
thoroughly. 

‘Metallic objects 
seem to be less irri- 
tating to the lower 
air passages, but if 
they are not re- 
moved extensive 
ung changes oceur, 
sometimes simulat- 
ing tuberculosis 
with such exacti- 
tude that patients 
with foreign objects 


F\\ 


\0@@— a} 
unpne mw 
Telie4 
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[ careful what you put in 
‘Your mouth. "This remarkable 

‘was made of the 
foreign bodies removed fromthe 
Jungs, esophagus, and stomach 
of @ great surgcon’s patients 


no longer i» an operation 
necemary to remove obstacles 


‘An open safety 


these casesa foreign 
body will be found 
to be the cause of 
thetrouble. The ae- 
cident may have 
happened in early 
childhood and been 
forgotten. A collar 
button is. reported 
to have been re- 
moved from the 
lung after twenty- 
six years’ sojourn, a 
shawl-pin after 
twenty-eight years, 
and an open safety- 
after eighteen 
years in the lung. 
One of the great 
est advances in 
modern surgery is 
the development of 
a method by means 
‘of which these for- 
eign bodies can be 
removed from the 
Jungs, the gullet, or 
the stomach with- 
out any cutting 
whatever. The 
technic has been 
elaborated, instru- 
ments modified and 
devised, and the 
method made prac. 
ticable by: the life- 
work of an Ameri- 
can laryngologist 
who has removed 
more foreign bodies 
than any other per- 
son in the world. 
In his method a 
slender hollow brass 
tube is inserted 
through the open 
mouth into the 
‘windpipe and down 
into the lung. ‘The 
far end of the tube 
contains an electric 
light bulb about the 
site and shape of an 
oat, which illumi- 
nates the interior of 
the lung, enabling 
the surgeon to see 
the obstacle and re- 
move it with long, 
slender forceps 


he left Tang 


in the lung have 
‘been treated in san- 
atoriums for this disease. In fact, it 
‘was formerly taught that patients with 
foreign bodies in the lungs ultimately 
died from pulmonary tuberculosis. Re- 
ccent studies have proved this incorrect, 
for the tubercle bacillus has never been 
found in these cases, and recovery is 


complete when the foreign body is 
removed. 

All patients suffering from chest 
conditions should be studied with the 
aid of the X-ray, particularly when no 
tuberele bacilli have been found in the 
sputum; for in a certain percentage of 

» 


passed through the 
hollow tube. 

This tube is called a bronchoscope. 
Similar tubes, used to remove objects 
from the gullet or esophagus, are called 
esophagoscopes, while still longer elec- 
trically lighted’ tubes, termed gastro- 
scopes, may be passed through the 
esophagus into the stomach. 
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‘At the Ford Chemical Laboratory experts study problems of carburetors, gasctine, oils, and metals 


Working Miracles in Your Own Business 


BELIEVE we 
need in business 
and in daily life a 

better chemical view 

of things. I don't 
mean that everybody 
should be a profes- 
sional chemist, but rather that every- 

body should ‘maintain enough of a 

sense of the subject to have, let us say, 

‘a chemical conscience; un occasional 

‘appreciation of what might be done, as 

‘compared with what is done. 

Suppose you and the editor of this 
magazine and I were three friends 
going to see a fourth friend who lived 
in the country, five miles from the sta- 
tion, and that we 
hired a man with a 
horse und wagon to 
carry us out to his 
house, 

Suppose we three 
were veryfond of horses 
—that we knew how 
to take care of them 
and hated to see them 
abused. ‘Then sup- 
pose that the driver 
had the animal 
checked up out of all 
reason, and that he 
kept yanking the bit 
and teasing the poor 


to 


E once knew a chair manu- 
facturer who could not un- 
derstand why his chairs fell apart. 
He bought the best materiale 
Finally he consulted a chemist 
‘the chemist reperted: 
think you are buying glue. You 
are actually buying a sort of 


guished organizer of ‘the tele- 


Theodore N, Vail says: “Research, in- 
vestigation, experiment are now necessary 
hold any position in any industry” 


By Ellwood Hendrick 


Buwooo Hexoaice 


that 
busines 
Mr, 


Vail, distin- 


thorough, are now necessary to 
hhold in. position any industry 
‘and utility enterprise." 

‘Men have spent huge sums in 
fitting out expeditions to dis- 
cover buried treasure. 
would only dig cp the treasure 

jen buried in their own 


Ellwood Hendrick who 
hat done muea to drive home 
the importance of research in 
industry, tells us here what sci- 


power, and coal and 
iron, and minerals ga- 
lore; we can grow 
almost anything that 
answers the call of 
the sun; and we 
want to see our own 
American people prosperous as well as 


We know that, unless the whole 
world comes to an end, some day we 
shall be dead and gone, while another 
generation will live here; and that 
after it passes away there will be still 
others in residence; and so on and on 
and on, as long as there are people. 
We do not know those unborn persons, 

although some of them. 
may be close relatives 
of ours, and even our 
own descendants. But 
just because we don’t 
Kknow them is no rea- 
son why we should 
steal from them, 

When a burglar sets 
out to ply his trade he 
does not, as a rule, 
know the man whose 
house he robs. He 
would, however, have 
hard work to find a 
jury that would aequit 
him on that ground. 


If they 


creature and abusing Phone system, says:  “Re- ence can do fer any manufactur- The law says he 
it until it didn’t know search, investigation, experi. ing enterprive to which it is mustn't steal from 
what to 6. ment, comprehensive and  seriouily ap lied —Eorron, anybody; “and it we) 


If he let his abuse 


had a chemical con- 


£0 too far, T have a 
distinet idea, knowing 
the editor, and being alive to my own 
impatience, and guessing the reader to 
be another of the same sort, that before 
we had traveled very far we should 
make that man behave, and cause 
‘him, with the overpowering firmness 


of three husky persons opposed to 
one, to quit his abuse of the poor 
beast. 

Now, here we live in a country re- 
plete with natural wealth. We have 
good land—splendid land—and water 


= 


science we should feel 
that we mustn't do so 
either, whether the anybodies in 
question have been born yet, or will 
not be born for a hundred years. 
‘Whenever we waste coal or oil or 
natural gas or any of our mineral 
wealth, we are doing that very thing. 


Here sole leather is 
from hides placed in the tan: 
ning vats shown in the fore 
found. Before being tanned 
the hides are placed in a weak 
then they 
a dels 


er of brittleness 
oF in the fs 


So if 


we had enough 


chemical wense—not stowed 
away in some corner of our 
minds and forgotten, but 
alive in our conse 

should frequently feel, 

looking at every-day 
things, very much as would 
the three of us in the wagon 
of that unserupulous man 
who abuses his horse 


magnificent in 
and this we admi 
‘we naturally admire bigness 
and strength in almost any- 
thing. But it is propelled 
by expanding steam, and 
every puff from its eylinders wastes a 
lot of power and blows out great 
quantities of producer gas and par- 
ticles of coal, all of which would be 
valuable as fuel. The old engine is 
an outrageous wastrel, and just be- 
cause we do not know how to make 
better machines is no reason why it 
should not be improved. If we only 
appreciated the real fact that every bit 
of coal wasted increases the cost of 
living, the improved and more econom- 
eal engines would soon be forth- 
coming. Necessity is the mother of 
invention, and when enough people tell, 
somebody who is wasting coal that he 
should stop wasting it, he is likely to 
find some way to do so. 


‘The 


© Keine View 


industry demands the utmost of chemistry. 
‘The barks ‘that yield tannin are ground into a coarse 
powder and subjected to processes of disintegration. — The 
‘Suter layers of the bark contain the bulk of the tannin 


It is the business of science to do the 
impossible. When we get to the point 
where we are bound to admit that a 
thing that should be done can't be done 
with the means at hand, then is the 
time to call in the aid of the man of 
science. Let us review, first, a few 
industries that have been saved or 
helped by this means, and then point 
out a few mere where the man of 
science is nee sd. 

The smelting industries of the West- 
ern States were in sore distress. Fumes 
and dust were spread about the coun- 
try where they were located, until the 
farmers appeared with injunctions, 
which are weapons more effective than 
pitchforks. To the men of sluggish 
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mind there was nothing to do but to 
engage lawyers to contest the injune- 
tions; but that did not change condi- 
tions. Finally somebody who knew 
his business discovered the patent 
applications of Dr. Frederick G. Cot- 
a junior professor of physical 
ry at the University of Cali- 
4 observed that he claimed, 
neans of electric currents of very 
light voltage, to precipitate particles 
in suspension in the air. He was ine 
duced to engage in research to meet 
‘oblems, and soon the smelter 

ind fumes were precipitated, the 
age ceased, and the worst troubles 


The Paper Need 


By grinding wood into a fine powder 
under water meehanieal pulp was made, 
‘and the cheapest, poor 
fst kind of paper was 
manufactured from it. 
Tt had neither strength 
nor lasting qualities, ber 
ceause the cellulose is 80 
mixed with impurities 
that it oxidizes and 
turns into dust. Good 
paper was made from 
cotton and linen rags, 
but there weren't rags 
enough to go_ around, 
In the need, a Philadel- 
phia chemist named 
Tilghman discovered 
that sulphurous acid 
dissolves the encrusting 
‘substances from the 
cellulose in wood fiber, 
‘thus producing sulphite 
pulp, from which fine 
papers are now made. 
Tron blast-furnaces 
were known to turn out 
more iron in winter 
than in summer, but 
the fact was attrib 
uted to the inability of 
men to work as well in 
hot weather as in cold. 
Good old ironmasters 
sand sons of ironmasters 
knew this as the first 
principle of their trade. But in time 
they began to think of chemistry 
in smelting iron, and then men knew 
that there must be another cause, 
and that this must reside within the 
furnace rather than in the men out- 
sideit. So James Gayley, an American 
chemist and engineer, bore in mind the 
simple fact that the maximum humid 
ity of warm air is greater than that of 
cold air. In other words, warm air can 
‘carry more water suspended in it than 
cold air can. Let's imagine a cubie 
mile of air at 95° F., and charged 
with 100 per cent humidity—that is, 
carrying as vapor all the water that it 
can. Then let's cool it down to the 
freezing-point, to 82° F., allowing 
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the air to carry all the water in suspen- 
sion that it is possible to carry at the 
freezing temperature. How much 
water do you think would be forced out 
of that cubie mile of air by the sudden 
shift in temperature from 95° to 32 
Only a trifling matter of 140,000 tons, 
or about 35,000,000 gallons! 


Inventions Come with Need 


Gayley knew this, and he realized 
how much heat was wasted in driving 
off the water that was blown into the 
blast-furnaces in the summer-time. So 
he proceeded to refrigerate the air 
before it was used—to cool it with an 
ice-machine to get the water out of it. 
‘This expedient did exactly what Mr. 
Gayley expected it would do, and saved 
from one to two dollars a ton on the 
cost of iron made from that time forth. 

‘These inventions come 
along about the time 
when people begin to 
worry and fret about the 
cost of things. Tt is very 
seldom that they come 
like a great gift out of a 
clear sky. ‘They come 
when they are wanted 
and needed, and every= 
body says so; when not 
only one man but a great 
many men are anxiously 
looking for them. 

‘ThomasA. Edisonsays 
that 98 per cent of his so- 
called genius is perspira~ 
tion and not more than 
2 per cent is inspiration. 

Now for a few things 
that should be done, but 
are not being done: a few 
places where the man of 
acience is needed 

‘Speaking of the waste 
of burning coal in fur- 
aces and under boilers, 
why do we not burn pow- 
dered coal blown in with 
compressed air, as they 
do in cement-mills? By 
this means practically 
complete combustion is 
obtained. ‘The trouble 
is, the heat is too great, and it warps 
the boiler-plates. It need: to be dif- 
fused. In other words, we get, at a 
greatly reduced rate, too much of a 
good thing. 


The Great Necessity 


All that is needed is the diffusion 
of heat, so as to spread it over a 
greater turface and to take care of the 
ch better. Of course, it can't be in- 
vented by somebody who thinks he 
sees a light when he thinks of a fire- 
brick; but somebody with an under- 
standing of physies and a flair for 
refractories will invent it some day, 
and then we shall not be bothered with 
stokers afloat and ashore, and we shall 


The 
colle 
eed 
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sare coal, which is so necessary as to 
constitute a virtue. 

Tt was, as I recall it, about 1911 oF 
1912 that Dr. Arthur D. Little and his 
staff made an investigation of the long- 
leaf pine industry of this country. 
‘These figures have been printed many 
times, but they will bear repeating. 
‘One third of the wood cut is saved and 
the rest is wasted. . The stumps remain 
in the soil indefinitely, and cause it to 
be of little value. 

Out of these stumps and the rub- 
bish that is burned there is (or, 
rather, there was at the time) a daily 
waste of 40,000 tons of paper, 3,000 
tons of rosin, 300,000 gallons of tur- 
pentine, 600,000 gallons of ethyl or 
grain alcohol, together with the fuel 

Py 


Tn the manufacture of the 

fine grades of linen paper, 

from. balling the "rags, 

through the bleaching to 
the final. beating, che 

orks its” mage. 

the great beaters a 

‘of complicated 

ale 

ew of which. are 


thoroughly understood 


for these industries, be. 
sides the lumber we get 
‘as it is, ‘The recovery 
of some of the products 
is just beginning. 

We need 1 new bleach 
ing agent in place of chlo- 


is away up, and it 
growing more plenti 
Production of cotton 
goods in not inereaxing, 


and all of us, 
p hav 
shirts and underwear. 


Studying Cotton 


In some exhaustive 
laundry tests directed by 
W. F, Farragher it was 
found that men's collars 
that were washed and also bleached 
broke after from seven to nine turns 
through the laundry, while a control 
series, which had been washed, but 
not bleached, stood twenty-five similar 
turns before they gave out. Cotton 
thread that broke with a weight of 
1,750 grams was washed and bleached 
twenty times by the regular laundry 
methods; then it broke with a weight 
of 100 grams. Thus we keep buying 
cotton cloth at present prices, and 


destroying it, not by wear, nor 
yet by washing it clean, but by 
bleaching it. 


‘There's no use in scolding or grum- 
bling or finding fault with people for 
not doing what we do not know how to 
do ourselves. ‘These problems are 


solved by research rather than by 
lucky strikes in invention. When it 
became necessary to detect submarines 
in order to win the war, to find out 
where they were so that they might be 
destroyed with depth bombs, the mails, 
were full of proposals and inventions 
sent from all over the country to the 
Naval Advisory Board. Not one in ten 
thousand of these happy thoughts was 
worthy of attention. The solution was 
reached by ten selected men, all of 
them physicists of the first rank,work- 
ing in collaboration with selected col- 
leagues from Allied countries. 

‘There isn’t any such thing as 
democracy in science in the sense that 
‘one man is entitled to the same consid- 
eration as another. ‘The more a man 
knows, the keener his understanding 
and the livelier and more active his 
imagination is in regard to the workings 
of atoms and molecules and ions and 
the forces of nature, the more superior 
is he to the rest of us, in the scientific 

Tt is very much as if we were on 
a ship at sea, when the problem to be 
solved is to steer the right course to 
reach our destination, Experience 
teaches us that it is better to 
leave that problem to the captain, 
who is familiar with navigation, 
than for a thousand passengers 
who are not familiar with navi- 
gation to offer their advice, their 
opinions, and their notions of 
what is the best thing to do. 


Some Tanning Discoveries 


‘Tanners have needed chemical 
help fora long time. We used to 
think that the longer the time 
spent in tanning the better the 
leather was bound to be; but itis 
not so. What is needed is good 
head-work rather than mere wait 
ing. When the pelts of animals 
are allowed to remain moist they 
rot, whereas if they are dried they 
become hard and heavy. The art 
of tanning consists in converting 
that animal matter in the hides 
which will rot into permanent 
material at the same time soft 
and flexible, according to the use 
to which the leather is to be put. 
‘The work must be done thor 
oughly, but it is just as easy to 
soak a hide too long as not 
enough. 

Chrome tanning of leather 
was undertaken abroad by 
cumbersome and ineffective 
methods. A much better process 
had been worked out and pat- 
ented in America, but it was 
overlooked and forgotten by the 
tanners until they engaged a real 
chemist to look into the subject 
generally. He developed the 
‘American process for them, and 
s00n 95 per cent of all the upper 
Teather produced in the country 


was chrome-tanned in the new way. 

Leather is scarce and high. But it 
was neither a fisherman nor a tanner 
who added shark-skins, which are 
rapidly coming into the present supply. 
Tt _was Dr. Allen Rogers, of Brooklyn, 
who teaches industrial chemistry at the 
Pratt Institute and conducts a course 
on the technology of tanning. 

‘Agreat number of machines could be 
made much lighter than they are by 
the use of proper alloys of steel to meet 
the requirements of each member of 
the apparatus. 


Farmers’ Problems 


How does it come that farmers buy 
“complete” and mixed fertilizers, com- 
posed of small amounts of needed 
chemical bodies mixed with large 
amounts of filler,and pay heavytreight 
charges on what might cost them but a 
fraction of their present expense? 

‘The only trouble is that we don’t 
know enough yet—don't know what 
‘our soils require and what our crops 
demand; and so we put on, in effect, a 
patent medicine, which is likely to con: 
tain what is needed as well as what is 
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not, -Biit think of the expense! I 
Fepeat, however, there is no use in 
scolding unless’ we are ready and 
competent to go to the farmer and tell 
‘him just what to do and how to do it, 

We could go right on down the list 
through nearly every industry and 
point out where science can help. The 
main thing is to know this and to feel 
it, Then we ean ask for help, and very 
often we can get it. It is not chemistry 
alone that is needed, however. ‘There's 
botany, for instance, that we used to 
think a pleasant study for young 
Indies and children, on the ground that 
it would not corrupt their tender 
minds. But some remarkable hybrid 
trees have been developed that produce 
Wood as firm and as good as the original 
wild trees, but which grow to maturity 
with surprising rapidity. It is time 
to begin to think of those trees in 
problems of reforestation, and to en- 
courage the botanists and foresters 
and arborists to go on with the good 
work. 

‘There's another thing to be borne in 
mind in bringing about these improve- 
ments. They have to be paid for, and 
they cost a lot of money: first, for the 
research in laboratories; then for 
industrial development, because 
factory work is different from 
laboratory work; and finally for 
introduction, A patent lasts 
seventeen years, but it usually 
takes from eight to ten years 
for a successful invention to de- 
velop, if it involves any change 
in the habits of persons. 


We Fight Anything New 


It is really surprising how we 
fight against anything that is 
new. We do this because we 
don't want to be misled, and 
there are unfortunately always 
some persons who are seeking 
to mislead us; and this makes 
us wary. But why do we 
have to be wary? Because we 
do not know enough to tell 
whether a proposal really has 
merit or not. If we knew more 
we should not need to be #0 
cautious. 

‘Then, too, very often we think 
we know when we do not. 
It requires rich men who can 
‘afford the risk to foster inven- 
tions, but our income tax laws 
discourage them from doing s0, 
because if the invention fails they 
lose their money, whereas if it 

to make the 
the pro 
Tam not 
complaining against the income 
tax with its surtax on large 
earnings; I am merely stating 
the fact that it hinders the devel- 
‘opment of inventions, of which 
some are sorely needed for the 
general welfare, 
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This School Expands to Fit the Pupils 
of 


opinion of _ officials 
the United States Bureau 
of Education. It substi- 
tutes for the usual large 
factory-like building a 
series of cottage school- 
rooms clustered about 9 
central campus. Born in 
the West, it has been em- 
ployed most extensively in 
Colorado and California. 
Open-air schools have 
practically doubled in 
number each year since 
they were first introduced 
in Providence, R. I., in 
1908, ‘There are now 
more than six hundred 


LT 


such schools in the United 
States. 

In the unit plan a single 
room oF several, us re- 
quired, may be built on to meet the 
growing needs of the particular local- 
ity, the increased school space keeping 
pace with the increase in school enroll- 
ment, 

Since each class is housed by itself 
{in one small one-story structure, there 
is less chance of fire. If by any chance 


Making Crates of the Once Useless 


““Unit:plan” schools such as this can grow as the number of pupils increases, 
and they are said to be safer and more healthful than the ordinary kind 


fire should break out, there is less like- 
lihood of loss of life and damage to the 
entire property. 

‘One of the best plans for this unit 
grouping suggested by New York and 
Denver architects provides for a 
central building somewhat larger than 
the clans units, to serve as an assembly 


hall, and containing the principal's 
office and a room for the teachers. On 
each side of this administration build- 
ing are grouped the individual class- 


rooms. 

One of the advantages claimed is 
that unit-plan buildings are more 
easily heated than a single large one, 


Cottonwood 


boxes, and egg-erates. The cutting 
iehine he uses is shown in the lower 
picture. First, logs are sawed into 
blocks of the length of the box to be 
made. One of the blocks is hoisted 
over the cutting-machine and then 
lowered into a set of clamps. ‘Theso 
clamps are made to revolve, and the 
block turns with them. As it goes 
round, a long, sharp Knife peels off 
slices Of the required width and thick- 
ness. ‘The knife can be adjusted to cut 
slices from one eightieth to threo 
ccighths of an inch in thickness. 

A sixteen-inch log can be peeled to 
the core in three minutes. ‘Then the 
core is sawed into boards 


Cottonwood strips are made into 
cgg-crates, butter boxes, and boskets 
the ‘wood is white and odorless 


COTTONWOOD board oF strip 
will curl up like a cart-whe 
soon after it is cut. If you try to 
straighten it out by nailing it down, 
you will find that the wood is strong 
enough to twist back to its warped 
shape and take all the nails with it. Is 
it any wonder, then, that cottonwood 
lumber has not been used in the past? 
But Mr. Roy Nelson, of Manhattan, 
Kan., has experimented with Kansas 
cottonwood, and now he finds that, if 
it is properly cut and dried, it will fol- 
low the straight and narrow path, and 
may be used for making baskets, 


‘and a Knife alices of ateips 


and used for making, box- 
fends. The wood is dried 
‘and made up into butter- 
boxes, exg-crates, chick- 
‘en-coops, and baskets. 

‘ansas cottonwood is 
hard, tough, light, white, 
odorless, and is’ better 
suited for box-making 
than either Southern or 
Western cottonwood. 
According to Mr. Nelson, 
there is no danger of ex 
hausting the supply of 
‘wood, for it grows faster 
than he uses it. On the 
river flats several twelve- 
inch trees have grown 
ince the flood of 1908. 
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Safety First Moving Pictures 
in a Mine 


APARGE lability company wanted to 

erent aceldents In a ele mine for 
which it was liable. One day representa- 
tives arrived at the mine with a moving- 
pieture machine and a reel of “safety 
first” object lessons. 

Instead of calling the miners up, the 
representatives went down into the mine 
with their picturemachine and set it up 
in one of the great rock-salt galleries. A 
‘thoot wns stretched across a wooden 
frame, and current from the power-house 
furnished the necessary light. The work- 
‘ers were ealled from all comers of the mine 
tnd, seated on the salty floor, were given 
their movie lesson, 


Digging 50,000 Trees a Day 


“THE, nursery tree dager has been 
devised by Edgar A. Jach 
Guperting, Cal” it sonaats of on tute 
ile engine supported on a frame 
mounted on runners, which may be 
anchored in alinement with « row of trees, 
shrubs, oF bushes, and used to operate a 
uter for rapldly removing the tree or 
With this machine 50,000 trees may 
casily be dug ina day, using about ten 
srallons of fuel. The gas-engine is geared 
to drums attached to cables, which in 
tum are attached to the cutter device, 
‘Tho your reduction gives.a tremendous pull, 


and holds the cutting knife with very: 
large lifter, making the hand pulling of 
the trees easy. ‘The machine moves from 
‘one row to another by its own power. 
Some of the important features of the 


machine are that the treet ean be dug as 
deep as desired, in dry or wet ground; the 
trees are not injured; and a space of twenty 
feet is ample for operating the machine. 


‘Down in one of the galleries of a salt-mine, the work 
cers watched a moving picture of "safety first" lessons 


An Ugly Giant Crab of 


Japan 
On as the 


coast of Japan the | 
is of such gigan- 
tie ie tat Tea considered Se of 
the wonders of natural history. It 

is the hugest of all the crustaceans, 
and looks more as if it belonged to 
the days of the dinoswurs than to 
‘our, times. 

‘The erub shown herewith is in| 
the American Museum of Natural 
History in New York. It measures 
twelve feet across its outatretched 


legs. 
panese divers are in mortal 
fear of this monstrous erab, belier= 
ing that some day it will’ “get” 
them while on the 


bottom. But there 
is really very little 
aground for this fear: 
for, despite its 
formidable size, this 
Biant is a slow, 
stupid creature, 


with a span of eigh- 
teen feet. 


In Leisurely Korea 


WITH. 2 Ironshod wooden plow, a 
large ahovel worked by four or five 
men, ono guiding the handie, the others 
Jerking the blade by ropes attached to it, 
with a bamboo rake, a sharp-pointed hoe, 
and a few other crude implements, the 
farmer of Korea sets his eye upon the 
weather and cultivates his land, 

In Korea the sun shines and the rain 
falls ua it does upon the rest of the earth, 
Light, sandy loam, disintegrated lava, and 

rich alluvium. reach 
to a dopth of from 
three eet to ten 
f feet 
“The farmer in hie 
ite dre walks bee 


patient ox. Even 
‘with these primitive 
‘means, the’ Korean 
farmer ie able to 
bring forth two crops 
. a year. 

Rice, millet, beans, 
cotton, hemp, ik 
seeds, “wheat, oats, 
barley, and sweot and 
Irish potatoes are the 
chief products 
brought from the soil 
bby the labor of the 
‘men and oxen, 


2 Sermas 
fine thet wae 
iothe Aten 


Working with Death 


GTANDING on a few hundred pounds 
of TNT isn’t the safest job in the 
world. It was a necessary one, however, 
when the United States navy was clearing 
the mines from the North Sea. Our men 
were after the American mines laid to 
keep in the German submarines, but once 
ina while they found some German 
‘mines which had floated loose srom their 
base. ‘These mines will be taken apart by 


experts, 

"The United States navy took up more 
{han fifty-five thousand mines in less than 
six months—probably the most difficult 
‘work done in connection with the war by 
any naval force, 
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7 Showing tow t0 
< from mutcial you 


z may have at hand 


3 
Power transinimion attachments far acter aaa 
automate inuy be purchanas but or scerexor mentee ay 
here is one you can make yourselt That no hungry bird approaches 
Automobile-Power Scarecrow Guardians of 
HAYENG an automobile furnish power the Cherry-Tree 
bees eed to mcnaiags te, artig seem, ME 2nd Mrs. Scarecrow have been ap- 
ps, churns, mixers almost any form of pesiet gesriians of 9 Cerrar 
rab chur, eniuas-—slmveet any for ‘Their job isnot to watch out for bad George 
ry (meh: | Eevee tesnerieton altee) ‘Washingtons with hutchets in their bands, 
ASS ecco bev bees ett Dut to see that no birds come along and 
re is x hornemade tachine-driving Bt stat Hc eerinn ae 
tachment which for ulity In an emergency Mx. Sesromew hav ciavbed leds and 
at lenat, will deliver the power. from pong: Ke tec dcd 
‘automobile “ike # stearengine.” | No re espe 8 sharp 70 on al born 
‘moval of tire of other preparation i neces- es ene 
tiury—junt buck your ear on to ft apd it hs eateries tap tpl meee 
I x waite off all marauders and the cherries will soon 
"The dlagram shown above isnot dimen- a 
Mion, lnc comiderable variation PS sty 
hige oF in details of consteuetion ma} came to mad 
fasta ra tne bude own ens fo atte Saco, Billy's Nurse 
fit the parts he may have on hand or may Se “FZES painting the white goat black” 


Bree me ‘as the we rollers ony ‘That is what you naturally think 
tucabarts o podgsoas tal sane sat 5 , at your frst pipes of the pcture baowt 
Searing for ee The Pig that Came in the Hui'we tnd tha the koat ye born with 
those blocs apltcies and he bots in 
- . eaion craton, wok tooo siaalang at 
Quieting the Airplane = A FLYING pie! Consigned trom Omaha, milk. 
Rau to Chcagethsth aninal wad "The seeming villain is relly vory tend 
“CUTOUTS prohibited?” ‘The motor- posted by'a company thai deals in eatle, hearted’ Hess wlfappolnted nen, and 
ine ees this ain everywhere. ‘The Eel'was eee by Heed Landi ferme ber watches ever baby” il as eurealy 
airplane “on theater hand, has walled rmy"avisar who ls now's moving nicure en he wee fis mathe, 
fereeiy by, matiog athe aeleft'wented | Soe? iy le the tip new mascot, He te 
{oe has, not worn alleneet chiely “Wat must one expect in the future? too young to eat sald food atd be takes (0 
hecause avencer would reduce the power Wil cows nnd ‘wes also be treated to the betle quite naturally. 
i the crgioe “Bor tedaye engi con Oy es 
tier io, eee 
ress tha Thondh ey hen edogied le, 0.8 
tote lines the nen olen shown Sepany ans 
ttm, ICsatached te the esiawesipe ToS 
jovi yen acess Ria 
fans dune te eestetoa. epee 4 
then the pipe la overheated." The lencet 
Telows te’ pemcipe af the wall bacon, gemieyinaiae” 
pcan 
ofthc clouds cou 
pee my 
Siealer ene: 
pecuee ot ie 
Pert mall, Bet 
Soomeet 
pecagerlern 
Ind arty fog a 
enough to delay 
the mail trips that 
= pa 
"Fhe" ehcncer on the aeplane'sexhant ducted” acrom the a 
Tot oniyreduca ooke Sat peat ey = 


‘Maxim silencer. 


bottle; the sslor is baby Billy's nurse 


s 
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(Carried In his pocket. the mechanic 
males use of canned heat to sup: 
ply the fuel for his soldering iron 


Canned Heat for the 
Soldering-Iron 


OURISTS have found that 


He carries his tools In.a ck 
cease that weighs very little 


‘canned heat is just what they 
need for cooking their meals by 
the wayside, 

But this is not all, ‘The litele 
ten-cont ean of condensed heat 
‘also helps the mechanic who has 

jeco of soldering to do, The iron ean 
be quickly hested and the broken pipe oF 
piece of metal soon mended. 


bl 
oy SRR pe 


© atta inien 
‘A ith leg. growing out of a good-tuck 
ifump om ner back saved Bony’ life 


Bossy’s Fifth Leg 


BACK on the farm Boa’ beoth- 
fers and sisters had always 
laughed at her fifth leg. It. grew 
out of her neck and hung limply 
lover her left shoulder. As Bossy 
‘went from calfhood into cowhood a 
‘hump developed at the spot where 
the fifth lex grew. ‘Truly she was 
‘the ugly duckling of her family. 

But when she arrived at the 
slaughter-house, her much-abused 
fhump and log saved her life. The 
hump was looked on as a token of 
{good luck: and her fifth leg put her 
im the class with freaks. The 
butchers decided that they would 
make more money by selling her 
than by killing ber. 


‘When a cup is file the wheel turns slowly and 
the bat cup drops into the basin of insecticide 


A Trap to Catch Ants 


“THERE are clephanttraps, and there 
fare mouse-traps; now there is in- 
vented a trap to catch ants! It consists 
Of & magazine having @ sigeag channel 
holding eylindrical cups in which bait is 
deposited. A spring-motor or a small 
‘water-wheel operates the trap, permitting 
the bait to be exposed for a sufficient time 
to attract the insects, then allowing the 
fend cup in the row to be dumpea into a 
basin filled with an insect destroyer. 

Bach bait ia formed from a rol of cotton 
gauze saturated with a sticky material 
{intended to appeal to the particular taste 
of the ants. Beetles, fies, and other pests 
‘may also be allured into the trap, auto- 
matically to meet destruction in the solu- 
tion in the basin. 

{At the end of the channel the bait rolls 
into the arms attached to the wheel, and 
this elowly drops the can into the Hquid, 
‘automatically throwing back the wheel 
and making ready for the next bait- 
cylinder. 


He Carries His Tools 
with Him 
(AN order comes to the job foreman 
‘summoning him to work upon the 
wooden forms uf a new skyncraper. The 
framework forms are necessary before the 
concrete can be poured, so the carpenter 
takes his tools and starts for the job. 
Will he have to carry them in a heavy 
toolbox? Not if he is wise, and if he has 
become acquainted with a recently ine 
vieeable tool-kit. ‘Thin kit is 
‘compact that it ean bestrapped 
‘over one shoulder. ‘The tools are pro- 
tected and well managed ax a unit. ‘The 
carpenter can have access to them at a 
moment's notice, and when going up a 
Indder finds the kit more conveniently 
‘managed than a box. 
‘When the day's work is done the tool- 
case is easily bung hy its strap to the wall 
‘of the tool-room, 


An Apple-Tree of Sixty 


[N.1858 Missouri farmer decided that 

‘he wanted to take Grecley's advice 
and go West to do a little growing 
‘up with the country. He took with 
him a tiny apple-tree growing on 
hig farm, to see what Tuck it might 
bring him, 

From all appearances he mado a 
wise move, for the tree instill gro 
ing and showering apples all over 
the orchard each year. 

In 1897 the tree was badly 
scorched when the farmer's house 
‘burned down, but no serious damage 


year, i 
a fairly good crop. 
‘were sisty-five boxes of the finest 
apples picked and packed from this 


In 1914 there 


ered by her present owners. 


‘one tree. 
This ‘remarkable patriarch is a 
Rhode Island greening. 
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He carries his money in 2 
water-tight safe on his belt 


Telling Time All Over 
the World 


HEN it’s quarter past eight 

in New Orleans, it's seven 
‘minutes past four in Constanti- 
nople, ten past two in London, 
and quarter past nine in New 
York. “You may yet similar in- 
formation about nine other cities 


Every Cree Indian is his Indian companion's barber: 
‘he never charges anything for the haircut or shave 


Take Your Money with 
You When You Swim 


‘OU come out of the water after a swim 

fand you're hungry for « frankfurter 
and roll. But you haven't any money 
‘with you—no place in your bathing-rult 
to keep it; s0 you pam up the frank- 
furter. 

Now there is a new belt for bathing- 
‘suits that has a small metal safe fastened 
to the buckle, It is absolutely water-tight 
fand will shelter dollar bills from the 
briny deep. 

After you have put your money inside 
the afe you nerew on x metal eap and think 
‘no more about it until you are hungry. 


Weighing Crops in the Field 


SIMPLE but 

weighing 
other farm erops in the field has been de- 
vised by a Klamath County (Oregon) 
farmer. 

Desiring to weigh a certain quantity of 
alfalfa with which he had been experiment 
ing, but finding the stack too heavy and 
‘cumbersome to be lifted, he 
‘overcame the difficulty’ by 
taking two stout poles, 
about eight feet long, und 
crossing them securely near 
the top, 

‘Through the notch thus 


cffective method of 


pole, to the 
small scale 
ened. ‘The 


‘was hooked into a rope 
assed around the stack of 


‘The soldier in the pic- 
ture is glad to be back on 
{he tre heaved to find 30 


An Indian Barber-Shop 


USING the reflection from «pool for 
mirror, with the open sky for a ceiling 
and a grassy plot or a dirt-bank for a bar 
her's chair, the Cree Indian has his hair 


eat. 

For two hundred and thirty-nine years 
the Hudson's Bay Company has employed 
fas trappers and hunters the Indians and 
Exkimos living on the shores and inlets of 
Hudson's Bayand as far west as the Pacific. 
From the millions of acres in the unknown 
north come the valuable pelts of fur-bear- 
ing animals. 

‘Every Indian is a barber to his Indian 
companion. ‘There is no charge for the 
swervice—the result often being of such a 
nature that the victim should be paid for 
the operation. 

During the months of June, July, and 
August the Cree is fishing and preparing his 
trapa and snares for winter, drawing wood, 
and visiting the trading-posta, 

‘Though living outdoors, few are long- 
lived. Tuberculosis is common among. all 
the Indians of the Northwest, and is due, 
no doubt, to their careless shanner of living. 


if you look at the clock in the 
picture above. This clock’s 
home town is New Orleans, - It 
a i in the day of the Civ 
‘The thirteen pairs of hands on 
the old elock’s face go round together and 
are operated by one set of works that is 
wound up reularly every seven days, 


Hand ~ rest, 
snd paper on whch 
to write in the dark 


Notes by Pocket-Light 


“THE comer policeman who wishes to 
‘make a memorandum in his note-book, 
and who does not wish at that instant to 
step out into the light to d 
service a convenient combination of note- 
book and pocket-light. Nurses, doctors, 
and detectives can make use of it when 
writing in a dim light. Artists who want 
to make sketches in pencil in the dark, 
‘astronomical observers who wish to. jot 
down the path of a stray meteor and do 
not wish to trust their memory until they 
can get indoors, also army and navy 
Scers making notes at night, when it 1 
necessary to do so in the dark, will find 
in the pocket-light note-book a worthy 
friend. 

‘This novelty is about the size of an 
ordinary pocket-light. It has an extra 
hinged surface upon which rests the 
vwriting-pad, and is 50 constructed that the 
regular lid of the light-compartment serves 
‘as a rest for the hand when writing on the 
paper pad. 
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Laying a Roof by Machine Saves ‘Fime 


‘As the machine cromes the roof the liquid tar drips in front of the 
paper and a roller premes the paper into contact with the cement 


LABOR-SAVING device has 
‘been patented by which a large 
rool area may be covered with 

roofing material by means of an easily 

‘managed machine. 

‘Where alternate layers of tar-paper 
and asphaltic pitch are to be spread 


over a large area the process usually 
employed involves several separate 
operations, The tar is distributed 
and the paper unrolled upon it. ‘Then 
the workmen must press down the 
paper until perfect contact is estab- 
lished. ‘The machine carries a tank 


A Life-Line Gun that Can’t Fail 


HIP aground off 
Cape Cod! In a 
short time life- 

savers stand on the 
beach, ready to hurl 
life-tines to the help- 
less vessel. Most life- 
line guns are fired by means of bags of 
powder that are rammed into the 
barrel. Should the powder get wet it 
will be useless. 

But now there is a gun in which the 
projectile and the powder charge are 
connected. ‘The powder is contained 
in a cylindrical water-tight cartridge- 
cease at the base of the projectile. Tests 
were made in which the cartridge was 
immersed in water, both fresh and salt. 
When it was put into the barrel and 
fired, it went off without a moment's 
delay. 

At ‘the other end of the projectile 
there is a long stem to which the life- 
line is attached. The line is wound up 
in a tin can, so that it won't get 
twisted. “When the projectile is shot 
off, the line goes with it. 

‘The gun itself is mounted on a heavy 
base, which is provided with two front 


‘Showing how cartridge and projectile 
fare connected in 8 new hfe line gus 


Iisplaced in a water: 


wheels and teoth on its 
lower surface to lessen re- 
coil when the gun is shot 
off. The muzzle may be 
elevated to any of these 
angles —thirty, forty-five, 
sixty, and eighty degrees. 


baneee 


provers 


filled with quid piteh. A pi 
conveys the liquid directly 
front of a roller around which 
passes the sheet of tarred paper. 
This sheet is continually auto- 
matically unwound from a roll 
carried in the upper part of 
the machine, 

‘As the machine is guided 
around by hand, it moves upon 
two large stable wheels and 
automatically permits enough 
piteh to flow in front of the 
Ppaper-roller to cement it in con- 
tact with the roof. ‘The weight 


of the roller presses the paper 


down upon the pitch. It is 
thus a simple matter to put on 
‘as many layers of the piteh and 
the paper as are required. 

‘The machine ean operate on 
a slanting as well as on a flat 


tight cartridge 
in the projectile 


bemounTaaLe 


roof, though the pitch of the 
roof must, of course, not be 
too great. Any device that 
saves time also saves money, 
and the method of laying a roof 
by use of this lubor-saving ma- 
chine is an important economy, 


{QUADRANT PIN 


Rich IroriMines 
in Air We Breathe 


Every year millions 
of dollars are lost 
in the cities’ dust 
By Edwin O. Pierce 


HEN is a city street an iron- 
mine?” ‘The answer seems to 
be: “When the street is in 3 
big iron and steel town.” 

‘A recent investigation of smoke anc 
dust in Cleveland, Youngstown, Pitts 
burgh, and other centers of the iron 
industry revealed the fact that iron ea: 
be extracted not only from the dirt of 
streets, but from rugs and earpets, the 
walls and roots of buildings, 
even from the skins of the 
habitants! 

‘The very air of these districts 
fs laden with fine particles of 
fron dust, which, together with 
the soot, get into the eyes and 
Jungs as well as upon the hands 
and face. 

This investigation began with 
a microscopic examination of 
‘vacuum-sweeper dust, by which 
it was discovered that the dirt 
accumulating in a small rug in « 
day’s time contained an amount 
of iron equaling a five-cent 
piece in weight. Other experi- 
ments were then made, demon- 
strating both by mag 
separations and by cher 
analyses the presence of iron 
in the many places already mentioned. 

Every kind of iron-furnace produces 
certain amount of dust, but the larger 

mart was traced to the Bessemer con- 
verters, which take molten iron from 
the blast-furnaces and change it into 
steel 

‘The Bessemers are great hooded pots 
having air-jets in the bottom and 
holding ten tons of metal. They are so 
mounted that they can be tilted to 
receive and pour out the charge. When 
the air is admitted, a huge saffron- 
colored cloud is the first result. ‘This 
cloud contains the oxides of iron and 
manganese. Then » shower of sparks, 
called the “silica blov,” is followed by 
1 great tongue of flame about thirty 
feet high, due to the burning of the 
carbon. 

Since these converters are 
gigantic atomizers, they necessarily 
blow out a spray of molten iron and 
slag as well as oxidize the impurities. 
The tiny molten bubbles cool and 
harden as soon as they reach the air, 
but are carried considerable distances 
before they finally fall to the ground 
and are crushed into fine dust. 


icking up iron duat onthe treet! In the 


Vicinity of the steels quantities of iron 
‘Suse are carried in the aie and deposited in 
i tne power over outes and. streets 

an take a bar magnet along and col 
Feet smut of ts dat for the pavements 


‘The amount of iron dust falling upon 
any given area is a difficult matter to 
determine exactly, but a series of dust- 
collecting experiments was made in the 
city of Youngstown, which is rapidly 
becoming the largest iron and steel 
center in the country. From the re- 


sults of these experiments it was ealeu- 
lated that about sixty-five tons a day 
of actual iron from all 

sources falls upon an 
area of one mile radi 


tion it would ollow 
that in the Youngstown 
district alone avout one 
hundred and fifty to 
one hundred and sev- 
‘enty-five thousand tons 
of iron are blown away 
every year and lost to 
mankind forever. 

To the value of the 
iron must be added that 
‘of the manganese, also 
lost. This is an ex- 
pensive element of 
which the country has 


« 


air from the steel 


‘The “big beown srnoke” coughed up by 
Bessemer converter every. few mi 
Stes. Without the prevention of 


very little, It is present in the blast~ 
furnace iron, but in the Bess 
process we blow it away and t 
use money, ships, and men to 
more, for it must be present in the 
finished steel. 

‘There are a number of systems of 
dust collection. ‘The best known 
method and the one that seems 
most suitable for iron dust is that of 
electromagnetic separation known 
as the Cottrell process, In employ- 
1 this method the smoke is led 
through chambers in which ure sus- 
pended long wires charged with elec- 
tricity, A silent discharge is constant 
ly taking place between these wires, 
and the particles in the smoke, also 
becoming charged, collect into groups 
and settle upon the wires oF floor. 

Because of its long flame and the 

necessity of being 
turned, the Bessemer 
converter is usually 
operated in the open. 
‘The problem of con- 
fining Bessemer smoke 
would seem to be a 
difficult one, but sure- 


ly not beyond the 
bounds of American in- 
genuity. Once col 


lected’ in a chamber, 
the separation of iron 
would be easy. 

The iron dust could 
bbe heated until ithecame 
a solid mass or partly 
melted intosolid pieces, 
and then returned to 
‘the blast-furnace, 


sicsbete 
<==) am 
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Stay-at-Home Models 
of Ocean Travelers 


The ship-owner’s reference library 


ven the guna ofthe butleahip are modeled ccurately.. Of sure 
they won't go off, but, for that matter, neither will the battleships 


‘Here is a ship that has just received its smokestack. Cabins and deck have already been carved out. There has 


‘been such a demand for model ships in recent years that one New York factory devotes all its tse to making them 


ry 
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Ask Dad—He Knows! 


Once familiar things that 
have fallen behind in 
the march of progress 


y 
4 
‘he -_ 
‘The wooden Indian! tt ‘When you wish to move, today, When Dad was a boy one of his am- 
hed To stand boldly is i perl moving it Ta lca att "dive hora 
front of each cigar store, father's —or perhaps granddad's but when he grew up the 
time, prairie Chooners did the work Cor Nad canppsarc noe eorly 


staring sternly into space 


‘Dad practised archery when he was a boy. All the boys enjoyed 
Ke Some of them stil keep it up i Washington Park, Chicago 


this rickety 
|| Stage-coach 


Popular Science Monthly 


So Powerful Is This Searchlight that It Melts Lead 


‘So powerful ia the beam of the 
Sperry searchlight that a cigarette 
can be lighted in the outer border of 
the rays.” The sunlight isso closely 
rivaled in the new are that moving 
pictures can be taken in ie with the 
Sheed required for genuine sunlight 


OW bright is the sun? In 
candlepower the sun's in- 
trinsic brightness, as seen 

at sea-level, is equal to the light of 

270,000 candles for each square 

inch of its surface. ‘The crater of 

fan ordinary electric are is equal to 

84,000 candlepower on the same 

seale. Now the sun has a closer 

rival in the dazzling brilliance of 
the new Sperry searchlight, which 

has 1 total’ luminosity of '1,280,- 

000,000 candlepower! 

‘The rays of light from the are 
fare projected in parallel lines by a 
sixty-inch parabolic mirror. Allowing 
for the loss of light in reflection, the 
searchlight carried out into space 
would be visible at practically the 
same distance from the earth as would 
an equal area of the sun. A piece of 
the dazzling solar disk clipped into 
circle sixty inches in diameter would 
have a rival in this searchlight. What 
fa strange cosmic effect. could be wit- 
essed when the shaft of light sweeps 
across the sea to meet the rising sun! 

Standing in the blinding path of 
rays emanating from opposite direc- 
tions, the observer would notice that, 
for the first time in his life, he could 
stand in the direct sunlight without 
casting a shadow! The flame of the 
ordinary electric arc is itself east as a 
shadow in sunlight when held a few 
feet from the ground. At a given 


Itself, area for area. ‘The sine of 
the ‘reflector ‘may be judged 
bby comparing it with the man 


cored carbon which burns 
toa crater-tip. The 
tive earbon is held by silver- 
tipped “fingers,” while the 
positive is held in an air- 
tight clamp tipped with 
quartz-crystal. ‘The hot air 
is blown off by a motor- 
driven mechanism to keep 
the carbons and the great 
parabolic mirror at a safe 
‘temperature. The carbons 
are held at the proper dis- 
tance apart and are auto- 
matically fed to keep a 


The metal liquefies at a distance of twelve feet 


By Latimer J. Wilson 


distance the beam of the constant flame. The superior power of 
Sperry searchlight is about 
equal to the total light of the intensity of the illumination of the gas 
sun when the latter is well up 
in the sky above the horizon. But for the device that makes possible 
Concentrated against the light the retention of a perfect crater whose 
of the sun at such a time, the image is projected in parallel rays from 
searchlight actually equals the the huge sixty-inch mirror, the power 
sun, and becomes such a for- of the are would not have exceeded 
midable rival that it can coun- that of other searchlight 
terbalunce the shadow-easting One type of searchlight can be 
power of the great orb of day. operated from a distance of ten miles. 

This marvel of searchlights Stationed upon the summit of such a 
was invented by Elmer A. mountain as Pike's Peak, the con- 
Sperry. It consists of an au- trol of the light could be managed 
tomatically rotated positive from the city of Manitou at the base 


new searchlight depends upon the 


fills the crater of the positive are, 


of the mountain, But it is customary 
for an operator to keep close watch 
upon the mechanism of these reat 
searchlights while they are burning. 

Of course, the light is far too bright 
for anyone to look at directly. An 
arrangement fs provided by which the 
‘image of the carbons is projected 
sharply upon & ground glass at the 
fide of ‘the. searchlight, ‘The. glaas 
bears a vertical mark, and the rim of 
the crater inust be kept exactly in line 
with this mark, thus showing that the 
crater itself is'exuetly in. the foeus of 
the parabolic reflector. So powerful 
are the rays that lead ean be melted 
at a distance of twelve feet {rom the 
crater. A cigarette can be lighted at 
the edge of the heam of light. 


‘The Sperry searchlight of this type ean be 
by electric controls ten miles distant. Mr. Elmer A. 
Sherry the tnventn ie shows operating the costsls 
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ick Method of 


‘wIncrt HAULIN 
Beckon To 


ig pone 


Loading Motor-Trucks 


‘upon it, the working tine of the truck is enormous and 
‘if the body of the truck consists of a movable deck that can be reat je easly moved from the room where it is loaded, up to the back 
readily and quickly slipped on and off, all the time that i lot in of a truck. The frame of the truck carries a pair of rile upon which 
ling is the time required in removing and replacing the loaded deck can be slid and locked "The frame of the 

Bator also otis two rail to receive the deck of the empty 


ad 


‘Unscrew the eap on this fountain- 
pen and out pops a drinking-cup 


A Fountain-Pen Cup 


JUST a «fan will pop 
‘out of a toy gun, so & 
drinking-cup will pop out 


invention of | Mr, 
‘Watson, of 

New York city. ‘The 

holder is, made of hard 

black rubber and. looks 

just like a fountain-pen. 

It can be clipped tow 

veut poeket and be 

ly out of the 

in needed, 

‘When you wanta drink, 
you unserew a cap that 
fite over the end of 
the water-container. Out 
pops the cup, which is 
cone-shaped and is at- 
tached tou spring metal 
frame. 

‘The cup in made of the 
‘usual waterproof | paper 
and may be easily re 
placed by a new one 
when the old cup wears 
out, 

The inventor of the 
fountain-pen cup designed 
it especially for travelers, 


She Sells Phonograph Records 
by Telephone 


“T/L take that—send i€ as soon as you 
ean,” says the lady at one end of the 
wire; whereupon the lady at the otber end 
wraps it up. Wraps what up? A. phono- 
raph record. 

‘With the help of a new amplifier, phono- 
‘graph records can be distinctly heard over 
the telephone. The amplifier is placed 
between the phonograph and the mouth- 
ieee of the telephone, and is connected 
‘with an electric cireuit. When @ new re- 
cord is set in motion the 
buyer at the other end 
of the wire hears the 
production plainly and 
can readily tell whether 
or not she wants it. 


‘An amplifier placed be 


Safety Devices to Guard the 
Power Press Worker 


'HE power press has a bad reputation. 

Tt has caused more accidents than 
‘almost any other machine. But now it is 
being equipped with safety devices that 
make accidents almost impossible. 

‘Take, for example, the press that 
punches lids for tin cans. The lids are 
Placed on an endlest chain (B) by the 
Operator, and she stands at least five feet 
away from the itself. ‘The chain 
carries the lids to the punch. Wings (A) 
automatically open and close, feeding the 
Tids to the punch one at a time. Hundreds 
of lids are stored in a tray (C). 

‘And now consider the press that cuts 
‘small perforations in tia can 


in front of the punch. Between the two 
Js a glass safety guard (B) that protects 
the operator and yet enables her to see 
‘what is going on in the press. 

When she steps on a lever the lid 
promptly slides under the glam guard and 
faker its place in the press, and then 
the punch comes down, 


(Late) The operator in perfectly sale when, she 
tin ca id in 

Rothe press on an endless chain. (Right) When a 

lid must be perforated, iti placed on a block 

located in front of the pens, Dt separated fron, 

ie by a glam guard. It i 


‘She feeds thems 


‘operated by a pedal 
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Air Without Drafts 


ANEW arrival among 
‘shades Is the cellu 
Jold window-shade, used 
to-keep out drafts, Tt 
fs fastened to a regular 
spring shade roller and 
hhus the customary stick. 
through its lower end, 

‘You attach it to the 
top of the window-frame 
just_as you would 
ordinary ‘shade. Being 
transparent, ft does not 
cobatruct the view 

‘The ends of: the stick 
may be fitted in grooves 
Jn the frame to. keop 
the celluloid from curl 
ing. 


an eye on the bact of your healt 


As Others See It 


‘VEN though the back of your head is 
not so interesting as the front, you 
‘occasionally like to look at it. "One 
mirror won't help you out, but two of 
them, properly placed, will show you just 
‘what the back of your head is doing. 
Edward H. Roy, of Nashville, Tenn, 
hhas invented a special duplicate’ mirror. 
‘The two mirrors are fastened to the ends 
of an areshaped bar so that they con- 
‘verge slightly toward each other. A han- 
le is attached to the center of the bar. 


| These Harmless-Looking Boats 
Are Destroyers 


1 ‘VIEWED from an airplane, the twenty 
‘one ships in the picture below look 

Tike a small boy's highly prized collection 
of toy boats in a mimic sea, They are 
United States destroyers at anchor just 
‘outside the entrance to the Panama Canal, 
and at that distance they look very 
harmless. Needles to say, they are not. 
‘The boats are arranged in five groups, 
and all of the boats in each group are 
anchored to one buoy. ‘They are lashed 


de stern shock seme | SEs, bee bere tacins Rebween tho 
Se iipeenaes ca cae soot Se een Sve: frees ening Sate: each 
‘They are located off Balboa, which lies 
$1,000 Reward the Pacitc oad ofthe Canal. They are 
‘very small part of 
WANTED: « shoepatsh box tthe Pacite Feet 
‘opener that will permit the =e 
box to remain airtight, that will — 


work indefinitely without break- 
ing off, and that will always be 
in order, Any person with a 
mechanical turn of mind has a 
‘chance to improve the deview at 
present being used and, inciden- 
tally, make’ the neat’ sum of 
$1,004 


‘volatile ingredients in the 
sihoe-polish must be protected by 
fan alr-tight box. If rivets are 
put in the metal it is scarcely - 
the eon : 


Practical to pre eet X 
Feoe baking and permitting the 

tapers te eictps. Fo keep the 

device.” from 5 

breaking off and Twenty one en 
Setnotta maveit Ueied Stats ag a ; 
Teeted ean be ae | 
txproned thus: fit" ene hue 

“Ah! There's cific end of the .- 


the rub Panasa Canal bY 


have some tea," says 
woolly South American 


uth Ameria, 
natives 


dried gourd. 
tthe metal tube 


holds the ten- 
Jeaves in thelr place, 


on \a 
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Protected from giant boulders, this little house has stood for years in the mountains of Portugal 


Boulders to Right of It, Boulders to Left of It 


ON THE top ofa hilla Portuguese goat- The boulder howe is situated in the 
herdsman built himself a tiny house. Serra da Estrella mountains. Goats are 
‘There were no trees near by to shelter it raised throughout these mountains and the 
from wind and storm, yet the house has cheese made from their mile is very deli- 
stood for many years. cious. 

Boulders under it, on top of it, and all ‘The interesting question arises, “How 
around it keep it firm. ‘The walle are did the boulders get there?” The emooth- 
studded with small rocks; the roof at the ness of their form indicates the violent 
rear of the house is weighted down with action of wind and water and the glacial 
‘them. There's boulder in front of the currents that probably bore them down 
‘main entrance, another at the back door, from lofty summits. Many times have 
‘and more along the sides. ‘they saved the cottage from the wind's fury. 


ss 


‘An invention of Robert B. Bress- 
fer, of Tediana, for speeding up 
the ‘work on railway’ road beds 


Clearing the Railway 
Right of Way 


[NSTEAD of having © gang of many 
workmen going along the side of the 
railrond-bed shoveling away the dirt and 
rocks, while construction work is under 
way, a ditehing mechanism has been de- 
Vised to do the work with lew trouble. 

‘A side wing is mounted in a rearwardly 
inclined position on the construction car, 
and is pivoted, together with a carrying 
‘wing, 20 that it can collect the dirt as the 
car moves along ch deep cuts, dis- 
tributing it when the end of the cut is, 
reached. 


‘A heavy arm adjustably controls these 
“scrapers” and is operated by an air 
cylinder. It is an essy matter to adjust 
‘the slope of the “wings” to accommodate 
‘the slope of the ground at the side of the 
road-bed for drainage. 

‘The machine does the work of many 
workmen and can travel through ditches at 
two and a half miles an hour. 
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He Has Built Fame with Cardboard 


Berthold Audsley won success by finding a need and filling it 


ark, N. J. 

‘Museum 
thold Audsley as the tall, 
kindly man who always has 
a twinkle in his eye, and 
who makes such wonderful 
Jocomotives, Indian tepees, 
medieval castles, and all 
sorts of interesting things 
out of cardboard and metal; 
and a few of the grown-ups 
in Newark, where he works, 
and in Bloomfield, where he 
lives, know him as the man 
who is in charge of the art 
work at the Museum. But 
there are others—few in 
‘comparison, perhaps—who 
know Mr. Audsley for what 
he really is—architect, de- 
signer, interior decorator, 
artist, and probably the 
foremost cardboard modeler 
in the world—assuredly the 
foremost in the United 
States, 


An International Name 


In the world of act and 
architecture Mr. Audsle} 
reputation and fame as 
worker in cardboard are 
International. It requires 
but one glance at some of 

his creations to know why. 
His castles and his churehes 
and his buildings of all 
sorts, all of them  con- 
structed entirely of eardbourd and 
painted to resemble exactly the original 
structure, “ure marvels of intricate 
dotail and faithful adherence to the 
original design. 

Tt iy actually impossible to dis- 
tinguish between the photographs of 
the original structures and the photo- 
graphs of Mr. Audsley’s models. The 
‘writer failed in several attempts of this 
sort, scoring not a single time from a 
pile’of pictures. One of these photo- 
kraphs was that of a model which Mr. 
Audsley had made for Gorham & Com- 
pany, the New York jewelry and 
silversmith house, of the interior of the 
Lady Chapel of St. Paul’s Church in 
Brooklyn, which was constructed by 
Gorham & Company's ecclesiastical 
department. 

‘The model of St. Paul's Lady Chapel 
fs one of the finest that Mr. Audsley 
hhas ever made, and it is an exact 
duplicate, in cardboard and in minia- 
ture, of the original chapel. Tt con- 
tains several thousand pieces of eard- 
board, and is three feet high, three feet 
deep, ‘and eighteen inches wide, and 
drawn exactly to scale in every detail. 


Combined skill of hand and brain enabled Berthold Audsley 
to build up an international reputation 
board models. ‘He turned a hobby into a new profession 


Mr, Audsley began his work in eard- 
board modeling some eighteen years 
ago. Architects and artists and de- 
signers and constructors of churches 
and buildings of that sort have great 
need for accurate cardboard models, 
and the demand so exeeeded the supply 
that Mr. Audsley began doing some of 
his own modeling. “He took it up first 
largely as a hobby; but his interest in 
it grew to such an extent that the work 
soon became a part of his profession, 
and eventually practically his entire 
time was devoted to it, with the ex- 
ception of that given to his work in the 
Newark Museum. 


Models for England and America 


During the last few years Mr. 
Audsley has executed comznissions for 
firms both in the United States and in 
England, besides constructing many 
models forhis own pleasure. He is now 
engaged on a museum piece, a_ model 
of the ancient dungeons of the Chateau 
Corey, which was destroyed when the 
German army invaded France. This 
model will be complete in every detail 


3 


‘maker of card 


and will show the dungeons in color 

according to the original designs and 

the records of the ehiteau. 

When it is completed it will 

contain between 7,000 and 
8,000 pieces of cardboard. 

Mr. Audsley uses virtu- 
ally nothing in his work 
but eardboard, although he 
has made the designs for 

8 number of models in 
metal, assembling them 
after the pieces were cast. 
One especially fine example 
of this sort of work is a 
locomotive, oil-burning and 
capable of pulling several 
hundred pounds, which is 
‘on exhibition in the Newark 
Museum, 

He doesn’t do any work 
in wood, excepting to fit 
into his model a piece of 
wood where cardboard 
would not answer the pur 
pose. But this is done so 
seldom as to amount to 
nothing. 


Infinite Detail Necessary 


The technique of this 
‘work in cardboard is replete 
with infinite detail and ex- 
actness. Every piece of 
cardboard that goes into a 
model must be cut exactly 
to scale and must be ex- 
traordinarily accurate in 
measurement. An error of 
the tiniest fraction of an inch will 
row, since the model is cut and 
assembled until it reaches what by 
comparison are gigantic proportions, 
and a slight miscalculation will 

tate the recutting of entire sections o 
groups of the design. 


How He Does It 


‘The first thing that Mr. Audsley 
does when he begins a cardboard model 
is to make drawings to seale, even 
down to thirty-two feet to the inch, 
which is the smallest he has ever 
attempted. These ‘must be exact 
working drawings, as accurate and as 
correct in every detail as the working 
plans of an architect, and they must 
Show every joint and wall and angle in 
terms of cardboard thickness, 

After he has finished this task he 
divides the design into groups and see- 
tions, each of which is numbered and 
lettered, #0 that when the time comes 
for assembling he will know instantly 
just’ where every piece belongs. |For 
instance, if m certain sidewall is in 
Group A, and is to be of four th 
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nesses of cardboard, it is sv indieated 
on the drawings, and marked A-l, 
A-2, ete, 

This being completed, Mr. Audsley 
makes blueprints of his building, and 
obtains elevations, all exactly accurate 
and correct; after which he plots the 
entire design on great sheets of eard- 
board. They are then ready for cut- 
ting. 

This he does on plate-glass with a 


very sharp knife; and as each piece 
is cut, marked, and numbered accord- 
ing to the drawings and blueprints, it 
is thrown into a big basket. Later the 
pieces are divided into groups, and 
when each group is complete the model 
isready for assembling. The joints are 
grooved and tongued and made to fit 
exactly in all manner of ways; and 
where it is necessary they and the va- 
rious pieces that go to make up the 


required thicknesses are glued with 
pure gum arabie, which Mr. Audsley 
has found by experiment is best suited 
to his work. To prevent the bending, 
and buckling that is so frequently 
found when cardboard is glued to- 
gether he simply gums from the center 
out. 

The model is then ready for paint- 
ing, and after that it is ready for ex- 


He Got Ten Thousand Dollars for an Idea 


A. S. Wysong made brains beat hard luck 


EN thousand dollars for the best 
walnut-branding machine. 
‘When Mr. A. S. Wysong, of 
Los Angeles, heard of this offer, he was 
nearly penniless. He had just been 
released {rom war service, and at 
almost the same moment he 
received word that a Utah 
mine he owned had unfortu. 
nately caved in, 


Already an Inventor 


He didn't know much 
about walnuts, and he had 
never branded anything, but 
he wanted that ten thousand, 
‘The prize was offered by the 
California Walnut Growers’ 
Association, and when Mr. 
Wysong heard of it the 
closing date was only a few 
weeks off. 

Fortunately, he knew 
“great deal about machines. 
He had worked around them 
ever since he was a boy, and 
had invented one of the first 
light-weight tractors. During 
the war he served as a m: 
chinist’s mate, His unele 
was a well known inventor, 
and Wysong himself had 


taken ‘out about thirty 
patents. 
Prints With Rubber Balls 


He studied walnuts. ‘The 
rough, irregular shell would 
not be easy to brand. But 
of one thing he was sure: he 
would use the printing 
press asa model from 
whieh to make his branding- 
machine. 

He decided that, instead of using a 
hard roll for the ‘actual printing, he 
would stud the press with soft rubber 
balls. Thus, as each ball pressed 
against its corresponding walnut, the 
ink on the ball would reach all the 
high and low spots on the walnut’s 
shell. 

He arranged the balls around the 


roll in seven rows of three each, and 
used a rotary feed drum that would 
hold nuts of all sizes. When his brand- 
ing-machine was set in motion, ink was 
spread on the roll that bore the etched 
brand marks, and this ink was trans- 


the beand is stamped on them by means of soft rubber 
balls that sine into all the crevices in the rough shells 


ferred to the rubber balls, and then 
to the nuts. 

Mr. Wysong tells us that he had 
very little trouble getting together the 
mechanical parts of the machine. Hix 
difficulty lay in getting the proper ink. 
He experimented with a hundred di 
ferent formulas before he found a mi 
ture with the necessary lubricative 


and quick-drying qualities 
purpose. 

‘Then there was the question of heat. 
If the rolls became too hot the rubber 
balls would melt. So he attached 
water-cooling system to the machine 
that kept everything running 
at a temperature of sixty-five 
degrees. All. the while he 
worked on it, hix curious 
neighborswould standaround 
and hold long dissertations 
fon nuts in general. But he 
continued to plug away. 

Inthe first place, he wanted 
that ten thousand, ‘Then, 
his wife had told all the 
neighbors that he was going 
to win the prize. He simply 
had to win, 


Just in Time 


He worked day and night, 
and handed in his model a 
few minutes before the con- 
test closed, ‘There were one 
hundred and twenty-seven 
models in all. Most of them 
did not have proper cooling 
systems. Mr. Wysong won 
the prize, 

He took a long, much- 
needed sleep, and then he 
immediately got busy on an 
orange - branding machine, 
which he subsequently also 
patented. 

Now the money is relling 
in. This summer he intends 
to visit the mine that eaved 
in at the beginning of this 
story and see if he can eave 
ft out again. ‘There is a fine 
trout stream near the mine, 
and in his leisure moments 
Mr. Wysong is going fishing. 

“I've wanted to take a vacation and 
go fishing all my life,” says he, “and 
now I'm going to do it. I've ceased 
‘being the “poor relation’ in our family, 
and hereafter A. 8. Wysong is going 
to catch trout every year, even if he 
has to invent a new kind of hook to 
catch ’em with.’ 


for his 
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Things You Can Do with a Roof 


How the great waste spaces atop 
our buildings can be made useful 


ne 


‘Anita Surridge raises 


‘Anita wasn't satisfied 
falising cabbages in two fect of dirt. 
‘fference between a bed in 


‘with raising chickens, so she started 
‘Seeds don! 
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Lightening the Burdens of a Bachelor 


Electricity has saved many of 
them from desperate marriages 


“A 


When your quarters need cleaning and 
polishing. Mr. Bachelor, do your own 
polishing with an electric motor having 
foft felt strapped to the driveshaft 


‘When your shoes need shin. 
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SHIP-CANAL 30 feet deep and 

800 feet wide is being built at 

New Orleans to connect the Mis- 
sissippi River with Lake Ponchartrain. 
Twelve million dollars has been spent 
on it, and before it,is finished, which 
should be within another year or 
eighteen months, it is probable that 
it will have cost twenty millions. 
‘Its purpose is to shorten the steam- 
ship distance between New Orleans 
1d to provide indus- 
ites ona fixed-level waterway, 
and also to develop an extension of 
the wharf facilities of New Orleans, 
wharfs being built on the canal at one 
‘quarter the cost on the river. 

To carry out the plan, a soil prob- 
lem never before encountered on such 
a scale had to be solved, and the 
greatest siphon in the United States 
built. Both achievements were me 
vels of engineering skill. To dig a 
canal through beds of quicksand, and 
to effect a crossing between a drainage 
canal and the ship-canal so that the 
drainage canal would actually go 
down under the latter 
and come up again, 
were problems seeming- 
ly hopeless to solve. 
This is how the diffi- 
culty will be surmount- 


Because of the differ- 
‘ence in the level of the 
riverand the lake,a lock 
must be built. This 
will be of steel and re- 
inforced concrete. _De~ 
signed to accommodate 
ships of 10,000 tons 
and drawing 30 feet of 


i I) it i 
‘a Mi ‘i | 


ok whe ‘labora erie of eaten, each 
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One Canal Dives Under Another 
Building a ship-canal through treacherous quicksand beds 


By Thomas Ewing Dabney 


water, the over-all dimensions of this 
lock are: length, 1,020 feet; width, 
150 feet; height, 68 feet. The usable 
dimensions are 600 by 75 by 30 fect. 
The top of the lock will be 6 feet 
above the highest record stage of 
the Mississippi, and the floor will be 
Inid 45 feet below the ground surface. 
Tt requires a greater excavation 
than has ever been attempted in this 
region, underlaid as it is by quick- 
sands, which are forced into a cut by 
the pressure of the earth, the water 
pressure of the river and gulf, and 
‘the natural gas pressure. Many en- 
gineers said it could not be done. 
George W. Goethals and Company, 
of New York, the engineers in charge 
of the work, began an exeavation 750 
feet wide by 1,500 feet long, gradually 
sloping the eut toward the center in 
an effort to prevent slides. Where 
the excavation began, a ring of sheet 
piling was driven to hold back the 
first stratum of quicksands. About 
150 feet farther in, another ring of 
sheet piling was driven through the 


“It Can't Be Done” 


The sides of the excavation began to care in, the quicksand 
rising through the sheet piling as through a sieve—and the gax 
pressure threatened to blow through the bottom of the lock site. 
ed. A hopeless job? That's what many engineers said, shak- 
ing their heads with the world-old “it-can't-be-done” motion. 
But there's always an industrial general with all the punch of 


@ Fock or a Grant and all the strategy of a Napoleon. 
why the unending battle in which man pits himaelf against the 
forces of nature has gone steadily in man's faror. 

When you read “One Canal Dives Under Another” it might 
bbe worth while to remember that, but for science, wee should all 
of us atill be living in ares and grubbing roots. 


‘second stratum of quicksands. ‘Then 
Goethals started the delicate task of 
driving the center cut for the lock. 

‘The pressure proved greater and 
the sands more liquid than had been 
anticipated. In May, 1919, the sides 
of the excavation began to cave in, 
‘The quicksands, running through the 
sheet piling as through a sieve, flowed 
in as fast as the dredge could pump 
them out; and the gus pressure threat 
ened to blow through the bottom of 
the lock site, 

Water to the depth of 30 feet was 
pumped into the excavation, Its 
weight counterbalanced the combined 
pressures. ‘Then wells were driven 
to relieve the gas pressure; a ring of 
steel sheet piling was put down to 
hold back the quicksands, and braced 
apart by thousands of 10-inch tim- 
bers; on these the pile-drivers were 
erected, and drove the foundation 
piles in' the water as deep as possible. 

The water was then pumped out. 
This was done very gradually, while 
a corps of engineers and experts 

watched every timber. 
Only one section of 
the side walls moved— 
about three inches. 
‘Then the braces caught. 
The flow of quicksands 
‘was stopped. The gas 
pressure was relieved. 

‘These piles are now 
being followed down. 

They are 60 feet 
long and there are 
14,000 of them. An 
extraordinary founda- 
tion is needed to. sus- 
tain the weight of the 


That's 


Py 
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lock—225,000 tons when empty, oF 
350,000 tons when filled with water. 

‘The floor will be 10 or 12 feet thick. 
It will be laid in 15-foot sections, for 
‘only afew of the braces ean be re 
moved at a time. The walls will 
be 18 feet thick at the bottom and 2 
feet at the top. One hundred thou- 
sand yards of conerete will be used 
in the lock. 

‘The ground will be sloped to the 
top of the lock wall on a 150-foot 
terrace, to brace the walls against the 
weight of water within. There will 
be huge anchor columns of conerete 
to hold the walls against the weight 
‘of earth when the lock is empty. 

‘The lock will have five sets of gates, 
built of steel plates, 44 feet thick and 
weighing 200 tons 'a gate. Four sets 
of these gates will be of the 55-foot 
size; one set of the 42-foot size. Each 
kate will be operated by a 52-horse- 
power motor. There will be an emer- 
gency dam, consisting of eight girders, 
80 feet long, 3 feet wide, and 6 feet 
high, and weighing 90 tons each. A 
crane, operated by a 200-horsepower 
motor, will be able to drop them into 
‘lots in the lock walls, across the lock 
‘entrance, in an hour. 

‘Two channels, each measuring 8 
by 10 feet, east into the base of the 
lock, will fil and empty it in twenty 
minutes. Openings will be controlled 
by elght sluice-gates, each operated 
by # 52-horsepower motor. 

Six cupstans, two at each end of 
the lock and two in the middle, will 
work ships in and out of the lock. 


Each capstan will be operated by a 
52-horsepower motor, and will de- 
velop a pull of 35,000 pounds. 
Conerete will be laid at an average 
rate of 400 yards a day, according to 
the estimate of engineers. Three rail. 
Toad trestles are being built over the 
excavation to accom- 
modate the conerete 


trains. 
‘The conerete on 
this job will cost, 
laid, about $2,225,- 
000; the mechanical 
equipment, $1,516,- 
900. If the lock is 
to be finished by 
‘March, 1921, a force 
of 2,000 men will 
have to be employed 
continuously. ‘Their 
roll will be 


Difficulty is being 
encountered in get- 
ting that number of 
properly qualified 
men together, Ac- 
cording to present 
estimates, the total 
cost of the lock will 
be in the neighbor. 
hood of $7,500,000. 


The Industrial 
Canal crosses one of 
the city’s drainage 
canals. This is the 
Florida Avenue 
canal, leading into 


of the siphon—a concrete channel de- 
signed to carry the drainage canal 
beneath the ship-canal, and deliver it to 
the pumping station on the other side. 

‘The siphon is 378 feet long; it is 
divided into four compartments: two 
‘storm-chambers measuring 10 by 13 
feet each; one normal weather cham- 
ber measuring 4 by 10 feet; and a 
public utilities duet. ‘The latter will 
house the water and gas mains, elec- 
tric light cables, and telephone and 
telegraph wires. " The storm-chambers 
handle the rainfall of cloudbursts. 
In ordinary weather the drainage is 
concentrated through the smaller 
chamber, and with the strong flow 
thus obtained the settling of sediment 
is reduced. ‘The siphon has a capacity 
of 2,000 cubie feet of water a second. 

There are eight sluice-gates, oper- 
ated by hydraulic cylinders, to open 
and close the water-chambers, Thera 
are eight manholes, measuring 4 by 6 
to 6 by 13 feet, to facilitate repairs. 

It took eighteen months to build 
the siphon. The work presented many 
difficulties. First the Florida drain- 
age canal had to be closed with two 
cofferdams. Inside them, the siphon 
construction began. There was much 
quicksand trouble. Pumps had to be 
operated continuously to keep the cut 
drained. At 46 feet below the ground 
level, the foundation piles, from 30 to 
60 feet in length and from 3 to 5 feot 
apart on centers, were driven. 

‘The excavation, foundation, and 
other work of preparation for the 
siphon cost more than $400,000. The 
concrete cost $170,000. Machinery and 
incidentals cost $60,000. 
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A Giant with the Touch of a Child 


When it is properly guided and controlled, this machine is a magic worker 


‘AN you imagine a 

giant with hands so 
strong that he can put a 
head on a big rivet with 
a pressure of ubout 575,- 
000 pounds to the square 
inch, and yet so gentle 
that’ he can erack the 
shell of an egg without 
crushing it? The ma 
chine shown in the ac- 
companying illustration 
ia just such « wonderful 
giant. 

Look at the powerful 
pressure clamp, crooked 
like the monstrous hand 
of a giant, one end rep- 
resenting the fingers, the 
other the thumb.’ By 
hydraulic pressure this 
thumb —or, rathe 


[ 


that comes between the 
relentless grasp of the 
giant hand. A white 
hot iron rivet is placed 
between the extensible 
thumb and the finger- 
tips of the giant, and in 
afew minutes the heated 
‘end is mushroomed and 
‘squeezed into the shape 
of a rivet head, all 
without noise or appar- 
ent effort. 

‘The illustration shows 
how this giant hand, 
properly guided and con- 
trolled, is utilized in the 
metal industry for per- 
forming the most diffi- 
cult tasks, requiring 
enormous power. The 
riveting-machine ix sus 


‘the piston movable in 
the direction in which 
the thumb points—may 
be extended toward the 
tips of the giant fingers with searcely 
an effort. So gentle and delicately 
progressive is this motion that you 
may even bend the shell of an egg in 
the giant's grasp without cracking the 


Taking the Sting Out of the 


‘OW that the war is ended, what 

is to be done with the enormous 
‘quantities of unused ammunition left 
over in the military storehouses of 
every belligerent. nation? This am- 
munition, useless in time of peace, 
represents an enormous value in cop- 
per, brass, lead, and steel, of which 
the shells, bullets, and caps of ear- 
tridges are made, 

In Germany, which is in great need 
of copper, brass, and lead,—more so 
than any’ of the Allied nations,—a 
successful beginning has been made 
in reclaiming the metals contained in 
the left-over ammunition. The pic- 


rr 


brittle shell, if you stop the motion 
of the piston in time. 

But let the motion of the piston 
continue, and mercilessly and with irre- 
sistible force it will crush everything 


tures below illustrate the method em- 
ployed for reclaiming the metals con- 
tained in infantry ammunition at one 
of the German plants. 

A conveyor carries the loose car- 
tridges, as they are taken from their 
packing-boxes, to an inclined, rotat~ 
Ing iron eylinder heated by coke and 
oil to n sufficiently high temperature 
to cause the cartridges to explode 
while they are sliding down the eyl- 
inder. "The discharged cartridge 
shells then drop into a reservoir filled 
with water. From this tank the 
cartridges are carried by an elevator 
toa magnetic separator, which re- 

moves all iron of sted 


pended by chains from a 
traveling crane, and is 
placed in working po- 
sition by an ingenious, 

yet simple, controlling mechanism. 

The distance between the working 

ends of the clamp is one foot, and the 

movable piston can be extended to a 

distance of about four inches, 


Bullet - 


the lead is smelted out. It drops 
through the perforations of the rotat- 
ing eylinder and is collected in molds, 
leaving only the copper or brasi 
sshells and caps in the cylinder, The 
machinery of the entire plant is oper- 
ted by a five-horsepower gas-engine 
1d disposes daily of about 1,000,000 
cartridges. 

By this method of reclaiming the 
metals contained in ammunition, noth- 
ing is wasted but the powder charge 
and the «mall quantity of fulminate 
in the ignition-caps. ‘To extract the 
charges of smokeless powder would 
cost more than the powder is worth. 


particles from the mass. 
Tn a perforated rotating 


drum, heated to red heat, 


‘The heat of the rotating cylinder 
through which they slide causes the 


{In this heated and rotating drum the metals are 


The cartridages are unpackea and 
‘onthe conveyer which 


Placed 
powder ef the charge to explode separated by melting out thelead of the bullets takes them to the discharge drum 
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A New Giant of the Air 


THAT will be the size of the largest airplane that we Following the hint given by the shape of certain birds 
‘can ever hope to build? What are the elements that and fish whose motion ia air or water is smooth and ewift, 
limit the Might of heavier-than-air craft? ‘The forces raodern airplanes are constructed with serious regard to 


frail construction, 
ia were the early types of airplane. fs the largest im the work, 


Elephants on Parade 


YOU may think you have seen enough 
parades in the past year oro to last 
you a lifetime. 

‘Ah, but when the elephants of the air 
parade, you get an entirely new set of 
thrills!’ ‘The picture above shows one 
‘ection of an “elephant” parade that took 
place recently at Areadia, Cal. The 
‘monster garbage were lined up side by side 
and held in place by individual motor 
‘trucks on the ground and by hundreds of 
soldiers holding ropes. 

‘When the parnde began, the trucks 
moved forward slowly: so did the soldiers. 
‘Tho elephants moved with them, and the 
crowds near by enjoyed the spectacle. 


A Snake Memento 


TE snake cherishes its rattle and adds 

‘a new nection to iteach year. It ear: 
ries ita rattle high in the ait to protect it 
from harm. But when there are ten sec- 
tions to its rattle, the outside section 
usually wears off." Thus few snakes are 
found that have rattles of more than ten 
sections. 

‘A man in wostern Kansas kept the 
rattles of all the snakes he killed and 
‘mounted them on a eard in star formation. 


‘These monster elephants of the air are lined vp for parade: 
iepe in place by trucks and bundreds of soldiers holding 


they are 


Making the Fly-Paper Stick 
to Business 


NEW JERSEY man has invented « 

device to keep fly-paper in one posi- 
tion and from being blown by the wind 
ton to Pather's favorite chair or Mother's 
‘most treasured lace curtains. It consists 
of a frame having grooves at each end to 
Sarai Sho iain af che tee of #3. 

Paper. A narrow strip of wood is forced 
down into the groove over the paper to 
hold it taut. At the lower end of the 
frame three grooves are located for taking 
care of any variations in the lengths of 
‘the fy-paper. 

‘When the fly-paper is in ite frame, it 
may be placed up in any convenient place, 
and will be so conspicuous as to be readily 
seen before being sat upon. In addition 
to being useful asa holder for fly-paper, 
the device ean be used as an embroidery” 
frame or as a stretcher for cloth of paper. 
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‘Alaska. Tt measured 
even feet nine inches 
from tip to tip. Hun 

rede of these mon. 
chs of the ait ean 


ley Gords of Alaska 


A Feathered Robber Baron 
of the Air 


“THIS feathered monarch of the rent 
Alaskan forests was shot near Wran- 
gel, and measured from the tip ef one wing 
to ‘the tip of the other reven fect nine 
inches. Tt is not unusual, when sailing 
‘among the (jords of Alaska, to see hun- 
dreds of these winged autocrats consort- 
ing, in really frivolous moods, among the 
debris slong the shore, or screeching 
‘among the great forest giants that hold 
their nests, 

‘The eagle has ever been a symbol of 
power, imperious arrogance, and despot- 
ism. It is the last emblem, from that 
‘viewpoint, that should represent the ideals 
of democracy, under « republican form of 

ment. "But the eagle inspires also 
the iden of freedom, and of that it isa fit- 
ting emblem, 


The Eel and the Tortoise 


‘OU know the tale of the hare and. the 
tortoise. Now hearken to the tale of 
the el sind the tortoise. Both of them 
were taking life easy hundreds of years 
‘ago, when a sudden flood, carrying wood, 
mud, and stones with It, overwhelmed 
them. ‘The eel was wrapped arcund the 
turtle's logs when they were trying to find 
shelter, and both of them were killed. 
How do we know this story? Because 
their bodies became fomsilized, and were 
recently found in one of the many fons 
eds of Oklahoma. 


‘The eel and the tortoise died together 
Ihundreds of years. ago. presunn- 
ably in a devastating flood: 
their bodies were turned to stone 
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‘The rays from a powerful light inside this reflector pen- 
trate the patient's skin and stimulate the blood-cells 


Fighting Disease with Light Rays 

ELBA ad ligt tha bon found, wil bly cue many il 
ee ee ye 

eee Pon aaa toe meee 


‘They stimulate both t 


‘many hospitals powerful electric lamps are 
placed inside reflectors and the piercing 
ays are used for treating Bright's disease, 
rheumatiam, influenza, and pneumonia. 

‘Pneumonia, expecially, is a disease that 
f patient must fight by himself. And the 
condition of the blood is a deciding factor. 
‘Tho blood fights the poison, and, if itis in 
‘rood condition, eheeks the infeetion. 


Fashions in Canes 


FOR a ong time men have sat back and 
Tet the ‘women wear all the gaudy 
clothes and carry the beaded bags and 
fluffy dogs. But now the men have 
started. Not long ago we saw for the first 
time brilliant satin lining peeping out of 
thelr new bell-haped cuffs. 

‘And now men’s canes 
thelr dignity. “Pup 
tand baby bunnies are carved on theit 
Knobs, And the dear ereatures sit 
up and beg in the most touehi 


have lost 


The Breakfast that Won't 
Get Cold 


ABMOST as good as breakfast in bed is 
breakfast directly alongside your bed. 
Many hotels are now furnishing this near- 
home comfort.» You order your breakfast, 
and shortly after a waiter wheels a serving- 

table into your room, and departs. 

‘The top of the table is properly vet, and 
‘beneath it is an oven in which your break- 
fant waits. It will wait just as long as 
you want it to, and when you take it out 
it will be hot. ' Beneath the oven there is 


4 small drawer holding a red-hot brick. 
‘The shelves of the oven are perforated and 
tthe heat from the brick rises. 


Te snowed powcer-pulfs in hls drug-store window: 
there re latge Onca' emall Cost cheap Coen Saar ooee 


The House Built of Powder-Puffs 
NO home is complete without a powder-puf, but there is much a 
IN thing as too many powder-pufls. Here is « house that is liter- 
ally covered with them—ten-cent puffs, fifteen-cent ones, quarter 


‘ones, and even thirty-five-cent ones hang- 
ing all over the walls. Some of them are 
wool pulls, others velour. 

‘What's the idea? Advertisement. The 
druggist in whose show-window the pully 
hhouse was built had so many powder-pufls 
he didn't know what to do—until the idea 
of the puff house struck him, 


Stockings Come High! 


00K out when you buy silk stockings 
and be sure you ask the price first 
If not you may sustain an almost total 
loas of one hundred dollar, 

‘That's what they are charging for 
stockings in some shops on Broadway, 
New York, ‘True, one hundred dollars 

doesn’t buy rauch these days but 
fat least you can got threo tires for 


your Ford for that amount, or buy 
your old shoes enough inner tubes 
to last for five year 
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Place the work on the table, turn 
the table to a convenient positien, 
Tock it, and proceed with the work 


Turn the Table and 


Lock It 
WORK-TABLE that locks in thirty 
nix different positions, and whieh 
rotates on ball bearings, is indeed a ser 
viceable accessory in the machine-shop 
Any work that one may he engaged In, 
‘whether it be welding or merely the as 
sembling of small parts, ean be han: 
‘efficiently with this table 
Instead of having to move the heav 


‘object that is being manipulated on the 
table, to place it in convenient positions, 
it is secured to the table and the table 
‘turned on the ball bearings to the desired 
ponition, and locked. ‘The locking device 
may be’ managed by a foot-pedal on the 
floor attached to the upright support of 
the table. Por welding, the table is a 
valuable time-saver. 


The Line Doesn't Tangle in 
This Container 


“SWEAT a tangle!" And the carpen- 
ter reaches into hie tool-box ta un- 
tangle the challine from his tools 

‘That was the old way. The now way" 
fs to uae the clever ehalkline container 
Invented. by. Mr. Frank G. Pierce and 
Mr. Chasles M. Propst, of Marshalltown, 
Towa TE coms of tool and «metal 
strip-at the end of the spool ander whi 
the chalcline fe lid when i is desied to 
measure off a length of the line. 


How the new 
chali-tine contain 
fer is used to hold 
the line at any 
measured “length 


‘A smaller table, 
‘which Is made to 
‘est upon the work: 


Bench, also locks 


he ictur onthe lft shows the wood 
bert the ral torn and con 
bythe, old rand tree new 
ie shown onthe right has a twisted, 
ited shane which bores ita way into 
the wood. Its balding power 42 per 
(eit renter in Both ed a ft wed 


The Importance of Railroad 
Tie Spikes 


WHEN the train runs smoothly along 
‘the rails no one thinks about the 
track and how important are such details 
ss the spikes that hold the rails to the 
ties, 

‘Walk casually along a seldom used 
railroad switching branch. Look down 


at the rotting ties and see how the spikes 
‘seem to be so loosely embedded in the 
‘wood that one could almost pull them 
‘out by hand. Why is the holding power 


lumbia University, New York city, can 
answer the question. because « thorough 
{est of the holding power of railroad spikes 
hhas been made there. 


A painter's trestle that can be 
casily folded into a small compass 
for caryi 


A Folding Trestle for the 
House-Painter 
NEAT bundle of 


ards, then, presto! 
i table or & plate 
a awing bridge 


form, a trestle or a pain 


patent granted to Mr. Alvin 
introduces 
le to paper. 
ele 
P ily 
‘Leonard made it because 
he found that he needed something more 
convenient to carry than a steprladder 
and planks for a painter's treat] 
He used it in his work as painter and 
ppaper-hanger; his fellow workers discovered, 
that it would serve for anything, from 
table or a bench, toa “swing bridge.’ 


Two Eggs that Grew 
as One 


FEGG8 of the kind shown below are 
not of unusual oceurrence, necord- 
ing to poultry experts, Various kinds of 
freak egen, sometimes one egg within an- 
other, sometimes two yolks, sometimes two 
eggs attached end to end, are reported, 

Some disorder in the egg-making pro- 
cost is held responsible. For example, 
the shell-making substance begins to do 
its work while another yolk is forming. 
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Rewards for Cleanliness Bring 
Quick Results 


‘A tannery that offers. prizes for 
cleanliness. "On ‘the  Mlackboard 
the winners are recorded regularly 

VVELL!, Here's a chance to win s 

prio," the workers in a big plant 
reflected a dozen times each day. As 
they thought about it, they set to work 
cleaning up their department. 
‘Posted on a blackboard in a large tan- 
nery it a list of the winners of prizes for 
cleanliness in’ the various departments. 

‘The idea of rewarding workers for keep- 

ing their departments in extra-fine order 

roved entirely satisfactory, and resulted 
‘8 tannery that is ready to bear serutiny 
all the time, 


A Doll’s House Equipped for 
the Queen of Dolls 


‘OR five yeare Albert Langley of 
, Mass., has worked on 
hhotixe shown in the. picture 
It is complete to the minutest detail. 
All the rooms are papered, varnished, and 
‘equipped with electric lights. A. parlor, 
ining-room, kitchen, pantry, laundry, 
‘and reception-hall occupy’ the ‘first. floor: 
bedrooms and bath, the second. | There 
‘are shades und curtains to all the windows 


‘A flytrap usetul where Alice gx 
tera An electrically dri 


Fanning Flies to Destruction 
in an Ingenious Trap 
HE air smells good around here,” 
says Mr. Fly as he begins to circle 
round the enirance to a remarkable fly 
trap invented by Mr. Harry Pakeman, of 
Columbus, Ohio. The fact that the air 
near the trap is permeated with the odor 
of the bait is the curious result of an early 
periment of the inventor. He made a 
rap which consisted of a fan, rotated by 
‘8 motor and producing suction strong 
‘enough to draw the flies into # net bag at 
the back of the trap. ‘This resulted in a 
fairly good catch of fies. But after the 
frat vietims were safe in the trap the other 
fies in the room gathered around the net 
bag, apparently uch interested in. the 
fate of their brothers. ‘They were. thus 
at the wrong end of the trap to be caught 
‘The Teal reason for this conduct on the 
part of the flies was not curionity. Tt was 
the enticing odor of the bait blown out 
into the air through the net bag. This 
ave the inventor a tip, and in his im- 
proved lytrap he has arranged the ro- 
{ating fan so that the suction. compart- 
rent of entrance to the trap is just above 
the bag of, victims. Now the inquisitive 
flies that come make a long stay. 


Shoe-Shines Freet How One 
Cobbler Attracts Patrons 


One shoe-repair man has 
‘drawn’ trade by a free shoe: 
shining device before his shop 
GTEP_ up to the front of a shoe-repair 
S shop and got a free shine, Into a 
litele window at the bottom of the counter 
the dusty shoes are placed, and t 
Dbrushes quickly do their best’ to 
‘them up.” 
While the revolving shoe-brush is pol 
Jing your shoes it inspires a warm feeling. 
or the enterprising repair-man who in: 
stalled it, and if you need to have any re. 
pairing done, you conclude that be it just 
the man todait, Hundreds of people come 
‘every day to the shoo, and are held by 
this artful device. 


Argentina That's the Place to 
Travel In 
I, the 


instend of returning all the 
‘roads to their original owner 
wernment had handed them over to 
W¢ Argentine Railroad Company, how 
happy we would be! This Argentine 
company gives its passengers real food 
to eat and real drinks to drink. What is 
more, there is a piano at the end of each 
dining-ear. Music, wine, good food— 
what could mortal wish for more? 


rile 


Five 
rinutdly perfect dolls houwe. Every room is completely equipped 


years of space 


‘moments_were needed for building this 


‘The sections of bamboo are split at 
the rate of 10,000 needles an hour 


This machine 
iabes the spite 
boo. stipe 


How Money Can Be Made 
From the Scrap-Pile 
HERE. im verap-pite in every ship 


yard and in the vieinity of struc 
steel plants, from whieh rivets and 


y length, 
olts in the slots 
As each rivet or bolt 
length, it & 
oF dropp gh a chute to i 
Thus, simply and iaultlessiy, are the bolts 
and rivets assorted for length, 
Under the old method men had to meas 
ure the bolts by hand, and 
assort only about 12 kegs in 
‘Two men ean do this by machine at the 
rate of 7,500 rivets an. hour, or about 100 
kegs a day, with a saving of $6.34 a ton 
In a power-driven assembling machine 
the bolts are threaded quickly. When a 
bolt is placed in position, a slight pressure 
of the workman's foot on a lever, imparts 
‘forward or a reverse motion as desired. 
Of the bolts and rivets in the serap-pile 
90 per cent. need only a cleaning up of the 
Durred threads, and this is accomplished 
by the machine satisfactorily, reducing 
by 86 per cent. the power required under 
other methods with a total saving of $6.73. 


tripped 


He gets all the 
moving forward 


Even Your Running You Can 
Now Do by Machinery 


RUNNING is very good for the health, 
but in these days of crowded cities a 
‘man can’t run very far without having a 
policeman run after him and grab him by 
the shoulder: it looks suspicious. 

You can have your daily run, however, 
if you get one of the new ranning-machines 
shown here, Instead of moving forward 
at each step you take, you remain in the 
same spot. The pathway slides backward 
fon steel tracks located at the ends of 
‘the running-machine. ‘The man who is 
shown in the picture asing the machine 
is Jack Cooper, a well known trainer. 
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Making Bamboo Needles for Talking-Machines 


CURIOUS, isn't it, that the soft, sweet 
sounds ‘of Galli-Curei's voice ‘can 
come to the ear through the fibers of 
bamboo phonograph-needle! ‘These nec- 
des are made by machinery. 

‘The tall eanes from the bamboo thicket 
are cut into sections and selected carefully 
before being sent to the factory to be 
‘made into needles, Attention is given to 
keeping the enameled outside surface of 
the bamboo intact to make the hardened 
point of the needle. By machine the 
‘sections of bamboo are split into 10,000 
needles an hour. Then each needle is 
pointed by hand. The prism-shaped 
pieces are inserted in a triangular bushing 
fon a cutting-machine and a perfect point 
is obtained by running out to the cortex 
sside of the bamboo. These machines 
turn out thirty thousand needles a day. 


Listen to the Sea-Shell on Your 
Phonograph 
A 


NOVEL way of listening to the 
‘munle or spoken words of'» phono: 

raph han been developed with the aid of 
S'eonch-hell. ‘The large open end of the 
Sheil serves ne a projector of the sound: 
wraver-bere. waver of music ingtead of 
The waves of the sea. The small end of 
the shal le attached to the photograph. 
t'may be attached as a horn would be, 
fn ‘the outside of the mechanism, or It 
may be placed within the body of th 
fabinet to project the sound through the 
‘rua outlet 

When one holds a conch-shell to. his 
fear, what doen he hear? ‘The familia 
saying in that he listens to the waven of 
the ea rolling and. breaking upon the 
Flatening beach; and ft ix true that the 
Sound alle up before hk mind's eye some 
uch picture, the more vividly. that. he 
imnows the source whence the abell hts 
come, But in reality he hears only the 
fine outside sounds that are caught by 
the pecullar shape of the shell sounding: 
board and concentrated in his ear. This 
Sevige of Nature for gathering the sound 
cringe stnactoriy with the vibrating 
pparatas of the talking-machine. The 
Scund-board. of the sil" catches. the 
Yibrations and faithfully reproduees them. 
‘The phonograph in the 
picture looks odd. at 
first sigh, but. after 
All the conchrabell was 
sn ‘ormament-in good 
Standing with our 
irand-mother. 


‘The shell sttached to 0 
phonograph projects t 

Sound, concentrating the 
‘ibeations. ‘Placed with- 
{fn the cabinet of a phon: 
‘ography it works as well 
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More Speed from the Pedals of Your Bicycle 


; Rice : ee 
if You Use this Weird Model ‘Banga plat behind the 

ITH ta frame extended inthe ear, supporting asprocket= _evigecan be aranged to 

‘wheel that is connected by avchuin to a amaler geared farnsh ects 


‘wheel, a new type of bicycle makes its appearance. 

‘The pedals are attached to two levers. These are pivoted to 
the frame, and as the bicycle is propelled, they work criss-cross, 
somewhat like a pair of huge scissors. "A stout steel pin se- 
‘cured to the sprocket-wheel works backward and forward in a 
slot in each lever, as the pedals at the other end of the levers 
‘are worked up and down. This motion revolves the sprocket 
‘heel, operates the chain, and turns the rear wheel. 

‘The bieyele rider has the satisfaction of keeping 
the dirty grease of the chain and sprocket-whee! 
far in the rear. ‘The device provides different 
‘speeds, and ean be adapted to drive 
other mechanisms than that of a bicycle. 


Use Your Canoe for an Um- 
brella When It Rains 


"HE watertight hull of the canoe can 

tye used to advantage on. dry land. as 
well ax in, the water and it acts as eff 
Clently in keeping cut water {rom above 
a from below, “When dusk approaches 
fand the aly lets out raindrops instead of 
stars, the canoeiat can lift his eraft out of 
tthe water and make use of it as a tent, 
Ganvas, cot and supporting poles are 
folded and tucked into the bottom of the 
canoe, "Held in place by «pair of bars 
pivotally connected, are the supports that 
fan readily be taken out and act up t0 
tarry the ance. The bottom of the frail 
fxaft becomes the main. support for the 
‘canvas of the tant, "The eanvas ie thrown 
over the hull and staked down, or it can 
merely be thrown over one side, forming 
s"lean-to ” 

‘To aifurd shelter for a folding cot the 
canoe is turned upside down, and one end 
of We in rained from the ground until it 
Festa upon the supporting standard. A the Bese Eton 
rom-bar connects the standards. at & at rong 
suitable height. ‘The canoe-tent in the ici 
invention of Mr. Ralph Douglass George, AA DEVICE to prevent hens from set- 
‘of Kansas City, and'to bie the belated ting when they should devote them- 
‘canoeiat will return fervent thanks when a selves to laying, has been invented. by 
thower comes up, if he hat been wise John J. Gottschalk, of Taunton, Mass 
enough to provide himelf with the appa- It consists of « holiow rubber ball. with 
ratua described, Tt adds very little to the opposite starahaped “openings to. allow 
‘weight of & canoe. the pamage of the hen's leg through the 

ball. "The rubber will en- 
age on opposite sides of 
the joint of one Jeg, and 
make any attempt at set~ 
ting’ a thoroughly” one 
sided affair. The device, 
being of rubber and rea 


‘rubber ball around the hen's leg takes 
her mind off the subject of setting 


To Keep the Hens from Setting 


though it effectually pre- 
on tte he 


‘Ore cannot but specu. 
late upon the thoughts of 
the lady fowl who is thus 
Ihandicapped from earry- 
ing out her heart’s desire. 
It is rather rough on her, 
‘we frankly admit, and her 
reflections can scarcely be 
‘complimentary to man, 
but since the invention 
‘works to the good of hue 
manity,the poor creature’ 


A Free Home With a Barbed- 
Wire Fence for the Owl 


JN Artona, and New Mexico, where the 
wiant cactus rises from 15 to 20 ft. 
ove the landscape, the elf ow! is found. 
his Witte bird is the “vest-pocket edi- 
iow” of the owl family and is hardly 
Jorger than a sparrow, being only from 5 

in, long, Its color is gray or brown 
and its specialty consists in making its 
hhome in abandoned woodpecker-holes in, 
the giant eactus. 

‘The owl roosts in these holes through- 
out the year. During the egg-laying. 
season, the mother bird deposits her eggs 
in the holes without going to the trouble 
‘of making a nest, Since the woodpecker 
holes are usually well up on the trunk, 
little danger can come from below, and 
‘he stiff spines act as an additional guard 
against intruders. Show'd the woodpeck- 
tera return to their old homes there might 
he trouble, but they never do. 

‘The fo0d of this inconspicuous little 
desert-dweller consists of grasshoppers and 
bugs—a very modest diet. Interesting ax 
‘the bird is, because of its shyneat and ite 
‘small size, only a few persons have ever 
‘seen it oF know of its existence, 


‘preferences must The 


‘personal 
iheeds be disregarded. 
« 


woodpecker 
‘tus are just what the ef owl wants for a nest 
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Counting Miles on a Typewriter 


ATTACH 1 cyctometer to your type 
writer. ‘The arrangement’ is merely 
an adaptation of an ordinary cyclometer. 
Tt counts words by the mile 

‘A’metal bar can be soldered to the space- 
bar of one’e typewriter and fixed so that it 
extends far enough to engage the cog-wheel 
fof the eyclometer. Allowing one touch of 
the space-bar as a true division between 
words, it takes just so many depressions of 
the bar to eause the cog to make one revo- 
lution. The eyclometer ix firmly fixed to 


the same base as that which supports the 


farmer giving his wheat a 
‘The seeds are placed in a 
cylindrical tank which revolves ina 
Wooden tub filled “with hot water 


typewriter, and it 
registers one column 
fn’ tenths of miles, 
Counting the aum- 
ber of words neces | 
sary to make a | 
tenth of a mile and | 
caleulating ahead, 
it is found. that 
there are 750 words 
in every mile. 

‘A space must be 
made at the end of 


a 


‘wheel can be soldered to any form of rotary 
counter, if one needs his eyelometer on the 
Bieyele or the automobile, and if the 
‘spacing between vords is truly recorded, 
the number of words can be quickly 
read. 

‘Authors who measure their output in 
thousands of words may figure instead how 


‘A.clever adaptation of a cyclometer attached to the 
‘extended space-bar of 
‘by the salle and suggests long-distance typing races 


rypewriter measures words 


many miles they accomplish each year. 
Reckoning twenty-five words to a foot, the 
author may refer to a new one-mile novel 
he is contemplating, while he dashes off 
litele story leas than %4 mile long, and a 
yard or two of verse, ‘The device also 
‘opens powsibilities of typewriting races by 
the mile. 


Baths for Wheat to Keep It Healthy 


JF, wheat seeds are given a hot, steaming 
bath before they are sown, they will 
grow Into healthier stalks. Smut and 
‘Similar wheat diseases, which often ruin as 
much as a quarter of the wheat crop, will 
be washed away. 

‘Giving wheat seeds their bath, however, 
has always been a slow process. But 
Russell East, of Indiana, has recently in- 
vented a bathing device that will clean as 
‘much as one hundred bushels a day. 

‘The firt step ie to soak the seeds in cold 
water for about three hours. Then they 
fare dumped into a cylindrical tank that is 
‘covered with wire screening. The next step 
Istolower the tank into a wooden bath-tub 


that i illed with water having a tempera 
ture of 120° F. ‘The tank is revolved for a 
minute and then withdrawn. Steam in 
forced into the water, pushing the tem 
perature up to 129°. "Then the wheat in 
riven a second bath that laste for ten 
minutes. "When the weeds are removed and 
ried they will be absolutely pure. 

A chain hoist and track take eare of the 
raising and lowering of the cylinder, and 
‘the steam is piped from a traction engine. 

‘Smut and other diseases that wheat in 
heir to, are washed away by this process, 
fand the wheat goes into the ground In a 
healthy condition, to grow up strong and 
well, a comfort t0 the farmer. 


Taking Kinks Out of Street-Car Tracks 


AILS that have heen used under 
heavy traffic conditions for some 
time without having been smoothed by 
regrinding will make riding in a streetcar 
quite as exciting as will a flat wheel on the 
fear, All raile. become rough in spots 
‘through the grinding effect of the wheels in 
starting and stopping the ears, and must be 
roground at regular intervals to avoid dis- 
comfort to trolley patrons and injury to the 
rolling stock, 
Formerly the rails were reground by a 


simple grinding tool operated by two men 
sitting facing each other on low benches 
over the rail and pushing the grinder back 
fand forth by hand, as shown in one of the 
‘accompanying pictures. The other pict 
Ilustrates one of the modern electric rail- 
grinders used with success on many large 
European street railway systems. 

‘The motor which operates the grinder, 
and which receives its current from the 
overhead wires or a storage battery, is 
‘enclosed_jn a hooded box mounted on 


wheels. ‘The grinding tools are suspended 
by chains from a pole at one end of the cart, 
while the other end ia weighted with sand: 
boxes and provided with a rack-and-pinion 
mechanism by means of which that end 
may quickly be raised, thus lifting the 
wheels off the ground, ' The electric raile 
arinder accomplishes work that formerly 
required the efforts of two men, and does it 
in less time. Also, this grinder never gota 
tired of its job and the monotony of 
removing kinks does not concern it. 
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Cutting through Steel Ship Plates Under Water 


‘The steamship Lord Duferin, after having 65 fect of her stern ext away, was beached 
Off the Statue of Liberty. The under-water arc-cutter was used in salvage operations 


‘THERE are sunken steel ships not, too 
deeply submerged to be salvaged at 
f profit. In attempting the task of salvag- 
ing, vensels of massive structure must be 
manipulated in mechanical ways that vary 
in almost every instance, The methods 
employed to lift one ship may not be sult- 
able for raising another. But In nearly 
ry case, especially where pumps must be 
ut in below the water and where cutting 
and welding must be done, the cutting of 
seat under water be diicalty. In the 
past dynamite has occasionally been used 
but it has always proved ineffective and, 
destructive. 

‘A useful tool for the salvage erew is a 
recently patented device which consists of 
powerful are through which flows a current 
‘of oxygen, employed for cutting metal 
plates under water, The electric current 


rulses the are to an enormous degree of 
heat, so great that it will cut through a 
sheet of steel with the ease of a knife cut- 
ting through cardboard. ‘The metal. be- 
‘comes a field of molten craters as the tip of 
the current-bearing electrode is passed 
‘acroas it.The are itself is formed in the 
usual way, and when formed gives off an 
amount of heat which converts the sur- 
water into steam #0 rapidly that 
is prevented from coming into 
"Thus the 
temperature of the metal is not lowered 
by the water 
‘The “under-water arc-eutter _demon- 
strated its usefulness and value in the work 
of salvaging the steamship Lord Dufferin 
which was. beached off the Statue of 
Liberty in New York harbor, after having. 
sixty-five feet of her stern cut away. She 


The Great Junk-Heap of Panama 


JA, the thriving town of Balboa om the 
Pacifle side of Panama, junk and serup 
‘that has accumulated during the building 
of the eanal is gathered, classified, and sold, 
‘There in a scrap dock eighty-two feet wide 
and five hundred feet long that has a 
‘capacity for fifteen thousand tons of scrap. 

Tn the wasteful days before 1914, valuable 


left-over pieces of iron, steel, copper, brass, 
sand finished rail were dumped into the 
Jungle. But since that time scrap gangs 
have gathered approximately three hun- 
ddred thousand tons of junk. 

AA large percentage of this acrap is made 
up of obsolete construction equipment left 
by the French Canal Company years ago. 


was in a sinking condition and partly sub 
merged when the salvage work was under 
taken. 

‘The arc-eutter was employed for the 
subi ‘sections and was driven cleanly 
and quickly through the heavy plates. 
‘They were cut as evenly and accurately as 
those sections above the water. ‘The 
surrounding surface of steel, which was 
hheated to a condition of molten craters by 
the current-bearing electrode to facilitate 
tthe work of the are-cutter, rapidly resumed 

normal smoothness when the work was 
‘accomplished and the electrode removed. 

Without this ingenfous instrument it 
probably would have been necessary to 
‘employ dynamite in the salvage operations 
on the Lord Dufferin, and in consequence 
much valuable material would have heen 
destroyed nthe process of saving the 


"Tha Wet onon ccaksared nd yh; 
was entirely éliminated by the under water 
are-cutter. 


inaientz 


Automatic Pitchforks 


GETTING hay into the hay-loft is one 
J of the farmer's problems. | Farm help- 
‘ere are scarce and, in consequence, high- 
priced. But there is a new machine that 
‘acts as a hay elevator, and requires but two 
men in attendance, one on the ground to 
do the loading and the other in the loft to 
rake off the bay when it arrives. 

The elevating is done by a well spiked 
endless chain, like a series of pitehforka, 
‘that revolves around a trough. ‘The trough, 
‘mounted on wheels, is raised to the re- 
‘quired angle by a windlass before the chain 
is set in motion. The chain may be 
revolved either by a handle or by a pulley 
‘connected with an engine. When the hay 
is dumped in the bottom of the trough the 
spikes come along and earry it up to the 


"Ft tront wheels of the wagon base are set 
at right angles tothe wagon body they can 
elmoved backward” and forward na 
widesemiirce. 
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Brawn versus Brains in 
Society pays more for services of window-cleaners 


tentallty and a stable character, eapable 
centration. Ther 


qe thoe of the day laborer. 
‘But the financial recognition 
‘Here isa man who must be an American citisen, inust pass bate ngs pep my pagel wget} 


the civil service examination and acquire technical training 
for his work. Tt is necessary for him to be physically 
sound; and he soften called upon to tax his strength to the 
mont: Moreover the performance of 


But his courage and his vali 
feknowledgment from society which 
lean windows. ‘The fireman, with bi 


nical training. receives only ‘half the re 
corded the bricklayer. His pay is about $30 a Week 


Tune, 1920 


the Struggle for Existence 
than for those of highly trained white-collar men 
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Out-of door sleeping is ms 
‘comfortable ‘by this canvas 
howe built on a folding coe 


A Room and Bed 


DVANTAGES of an enclosed slooping 
porch with none of its 
witha 

fite over w light frame and button 

‘nnd end of the cot, 30 € 

mn be 
be sides of the cot how 
with openings, netted to. keep out md 
quitoon and furnished with Maps that 
be let down, There are also windows at 
each end. ‘The cot Is designed for use on 
‘open porches or on camping trips 


Tongues Out! 


HAT a fine excuse these children 

hhave for sticking out their tongues! 
‘Their totem-pole does it, so why shouldn't 
they? 

‘ut you can readily see from the mis. 
chievous expressions on their faces that 
they are simply taking advantage of their 
religion. Extending the tongue isa relig 
ous rite among the Maori. 

‘They are Polynesians. Tattooing ix 
their specialty; sometimes they cover their 
entire bodies with elaborate designs 


Feeling What Time It Is 


“TET me seo what time it is.” says the 


blind man, falling unconsciously into 
the speech of those with eyes. But what he 
‘actually does is feel the time. 

He has a watch made especially for the 
blind. Instead of figures on the dial there 
fare raised knobs, and the watch is 0 con- 
structed that the owner can run his fingers 
‘over the face without damaging the hands. 

‘One knob means one o'clock, and also, 
four, seven, and ten o'clock: for the hours 
fo, five, cght, and eleven there arv two 
. ix, nine, 


Cabin and tens for concentrating 
fan rays on a patient's body. The 
invention of French phiysiclan 


Harnessing the Sun’s Rays 


HAT the 
for cu 


ays of the sun can be used 
i many skin diseases, and 


that sun bathe are beneficial to those who 
are in perfect. health, 
pr 


i well known, ‘The 
Jom of utilizing this agency In northern 
tries where the hours of sunshine are 
Tew has been sclved, he claims, by # Brit 
tany doctor, M. J. de Thesac, 
His invention consists of a rev 
rained with a huge lens 


ys on any. part of the 
nt’s body. ‘This installation 
‘has just been tosted in the neighborhood of 
Quimper, Franee. 


The Writing on the Rock 
NO wonder th Chane wrap le 
sont Rigreng ig Here 
peal eatea ect aan 
Sr ase me oe cel 
fous toroet ton Conon orient 

aay eae 

Toy dd the hence taoeters_sae 
tae ies att pet What Tetras 
3 tae carve wink why ashe Se et 
Ca TS 
Regge gr gry 
Me biusskn mother 


s towering neighbor, 


Perhaps the most valuable bied in the 
‘world is this double eagle of ‘diamonds 


A Diamond Double Eagle 


HERE are nine hundred and fourteen 

diamonds in the wings and body of 
the double eagle which represents the 
emblem of a Scottish Masonic order. It 
ia valued nt $25,000, and its weight in 
diamonds is a little over one hundred, and! 
ten carats. 

Forty-eight rubies glow in this amaz- 
Ing ‘field of white brilliance which meas- 
ures four and one half by five and ove 
half ince. 


Are We Going to Have Thirteen 


o'Clock? 
“ARRIVING nine o'clock, Saturday," 
says the telegram, Hut the 


itis 
why England ia trying out a twent 
hhour clock in Greenwieh 
will do away with thy 
and PM's, 

‘Click facen will be enlarge 
modute the twenty-four hour marks and 
the usual Roman numerals will very 
‘disappear, Arabie numerals taking 
places. 

Whether thirteen o'clock will re 
the day oF night time one o'elo 
has nat been announced, 


old 


Our Midshipmen of the Air 
Sail High 
V \T a thrill, to swing at the 
‘nd of a rope ladder, dancing 
at an altitude of thousand feet in 
the air! When the balloon begins 
torte the arth falls uwny bdow sad 
the mountains of vapor. overhead 
loom closer and larger” Objects on 
the ground or upon the sea become 
smaller, until ‘rally the ‘unaided 
Seieht connet detiogeich thom. 
‘Then. the ‘men of the balloon corpo 
take their marine glases, camer 
tr telscopen and. bring the earth 
Metals into better views 
hen a number of free balloons 
are "et go” ite curious that they 
Go vot all travel together in the sare 
direction. The explanation is that 
air-currens are diferent at diferent levels. 
{fone balloon rises higher than the others 
it-may be caught ins current that will 
whisk. it away in s totally different direc- 
om from its companions. 
(n'a balloos mace thet 'atartgd_ at St. 
‘Lata, Moy one. balloon. Waveled. die 
tance of ‘1090 yales: another went $20 
‘wile Third. reached only 860 
tiles from the starting point. 


“The dial enables the building en- 
incer to calculate rapidly. the 
Weight or size of structural parts 


it Measures Dimensions 
‘THE rapid iat calculator is w handy 
instrument for the building engineer 
and others who would find quickly the 
results of figures in the building of stand- 
‘ard forms for reinforcing. It enables one 
tofind at once the depth of a concrete beam, 
to carry a given load, or to find the size of 
concrete slabs and beams of different 
carrying capacities, It may also be used 
he thickness of wooden planks 
is to carry certain loads, or tO 
heck the relative diffensions of wood OF 
‘yenma and slabs designed to 
A few movements of the disk of the dial 
and the figures ean be read from the fuce 
of the eafeulator, a little work is done 

with the penell, and the facts are known, 


To Protect Eye-Glasses 


ruin started with a jerle the 
thrown violently 
of him in the aisle, 
While making his apologies he hurriedly 
fin eyeglass caso from hin, vent 


pocket him that hia 
reading 
The man with whom he had collided 


palled out hie have 
happened,” he said xympathetically—"the 
breakage, T me " and 


displayed a plece of bras wire formed 
to fit inside the ease and having a hump In 
the middle to keep the cover in place 
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Glass 


Cote are quick 
{na folding tent 
for eauuping oF im fel 


ade comfortable 
‘howpitale 


Here's a New Folding Tent 
for Tourists 
o be 


wlded, exch 
folding te 
a brace serves ax 
Metal ntripa which 
n ean be removed 


formed In. tw 
n held in place & 


for the 
hold the cote In p 
by unlocking. 

The auton 
enjoy. the full 

mnt-attached to the side 
tent frame Is also serve 
owpitale are required. 

Tt is 40 simple in construction that 
rman can easily handle it and erect i 


A Tip from the Circus 
AS 2%, dy, in, spangled tights seem 
ingly defies laws of gravitation ¢ 
the flying trapese, she and the au 
fare waved from the possibility: of one thrill 
too many, by th hed below 
Tho decks er scarcely 
greater sec #0 taking 

mn at work on the 
in dry dock at Boston 
stroteh around her when they bad 
the job of fitting up a deck yun during 
slippery weather last winter. When a 
kman slipped and slid down the alip- 
pery sid Tull, he landed. lightly 
fand safely in th 
Of course 
have fishhooks fo 


but the life-net increased efficiency by 

increasing confidence. Just astern of the 
‘submarine in the picture is the U. 8. S. 
Sasannah being fitted up as a “mother 
ship" for the R18 and her kind. 


LUMINUM 


Houses for Marine 
Searchlights 


‘A tongue. and groove-locking device 
protects this box aguinrt the 


palous who make use of famnous labels 


A Self-Destroying Box 


HE 

b 
candy 
ful 


pal rewwon for non-refillable 
ted but unless the 

it is amended out of our con: 
he non-refillable box has a us 
ture. | Th ustrated is th 
ion of Paul Richard, of Lebanon, 
a way by which the 

damaged in opening as to 


be useless for repacking, but not x9 broken 
ss (Wisp IM fontente. "Blo relies ca 
tongue ati slot tw do the trick 

Tn the box cover at the right of th 
iMlustration can be eof the tw 


r= which, when 


on the bax, slip into the slot visible in the 
bbox at the left of the Mlustration, Tt holds 
the cover locke x a0 that to 


remove the cave ng tongues must 
be torn out; thus inturing against the 
duplicity of man which sometimes leads 
him to put inferior goods in boxes with 
famous labels, Manufacturers who have 
given years to making their labels familiar 
to the publie, and establishing thet guat- 
antee of “good goods,” have given these 
Iubele a distinet value. Before the ad. 

nt of the selfedestroying box there was 
0 way. of circumventing the man who 
appropriated them. 
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“Transferring caterpillars 
from one plant t0. an 
other on a butterfly faem 
to ive them fresh food 


Raising Butterflies 
for the Market 


NYONE who wishes 
2X to try farming where 
small capital is needed 
might well turn hiv atten: 
ton to butterfly. culture 
At least one man, Mr, 
Newman, of Kent, Bhgland 
has found it profitable, “He 
supplies schools and private 
olleetorn with specimens 
‘and sometimes receives. as 
‘much as $60 for a single 
butterfly. He has customers 
In all parts of the worl. 

All that is necessary is a small garden 
Jn’ which many varieties of planta will 
‘row, with some knowledge of the habite 
Of the insects, "You find the female butter- 
fly feeding on ite favorite plant, enclose 
her in a small gauze bag tied over the 
food plant as a safeguard against enemies 
that would destroy eggs or the young. 
caterpillars, and then watch while egies 
change to caterpillars. ‘These spin round 
themselves silk shrouds, oF change by 
dogrees into strange-looking mummy eases. 
Within two or three weeks a moth or a 
hhutterfly will emerge from the shroud. 
On the Kent butterfy farm over 70,000 
caterpillars are maturing at one. time 
producing an average of 500 butterflies & 
day. 


me 
et 


Return Empty Crates 
for Refilling 


AY pa tack to the sip 
Der tase an much space tr 
alld one and. for that 
dead low after being ted 
ee. To avold tia van 
ewe B.dehest 

Glen Hope, Pas has’ de 
viee a feaiog cate wh 


Folding acrate to be returned ‘Kes but little space when 
to the shipper to use 


not filed and can be used 
sssin’ many times. It has hinged 
fend and side walls which fold and hooks 
tthe ends that catch into a slotted plate 
which holds the walls in an erect position 
hen in use, ‘The erate has reinforcing 
it to enable it to withstand rough 
usage. These are so placed that they lie 
under the end slats when folded. 


Cousins of the Chinese? 


HUMBOLDT, the groat naturalist, sug- 
ested long ago that the Alaskan 
natives came from Mongolian stock 


This belief gains strength when we com- 
pare the arts and crafts of the Alaskan 


photograph is the work of 
Kuskoquin Indians, but it 


is very like the war masks 
‘of the early Mongol war 
iors. ‘The figure on the 
left,” another of Indian 
production, represents in 
form the art of-the ancient, 
stone workers, specimen of 
which are found in the 
southern Yenisi Kurgany 
region by Marie Antoinette 
Czaplicka, who headed the 
Osford Siberian Arctic Ex- 
pedition and who is now 
lecturing in this country. 
"The baskets shown in the 
ilustration are the work of 
the Attu Indians of Alaska, 


ip suggests the possibility 
their art are curiously like that of ancient Mongolia 


Examples of 


‘a fast disappearing race. 
‘The baskets are woven un- 
der water from a very Sine 
tough sea-grass which seems 
also to be disappearing. 


[Nut picking device to help California har- 
vest a Afty rillion pound crop of walnuts 


Trapping Walnuts 


PICKING ftty mition pounds of wa 
ruts in California's 1920 harvest will, 
be vimplifed by the nut-trap. invented 
by J. F. Franke, of Santa Ana. ‘The device 
isan iron funnel attached to a long wooden 


hhandle. Wires extend down the sides of 
the funnel curving upward at the bottom 
to end in coils hung. inside the funnel, 
‘The walnut-picker drops the funnel over 
‘the nut on the ground, presses it to open 
springs which clove again over the nut, 
like a trap. 


The Vampire 


[F204 have never seen a 
Prepare to see one ni 
fof one appears below. 
beautiful oF even fascinating!” you aay. 
Ah, no! A” genuine dyed-in-the-wool 
vampire is an ugly old bat that steals 
forth at night and bleeds her vietima— 
‘usually chickens. 

‘This bat and many like her live in the 
neighborhood of Kalacoon, British Guiana. 
‘There is a Zoological Research Station 
there and one of the men connected with 
it says “These vampires drew the blood 
of our pets and chickens but never molested 
tur though we often heard the swish of their 
wings and felt the air fanned os they 
Drrushed our faces, 


real vampire, 


provides a 
freely movar 
‘Ble seat for 
the tired 
busy barber 


A Seat for the Barber 
INSTEAD of having to stand, while he 


ban 
move himself around from oF 
victim to the other. 

‘The long-whiakered man holds no terrors 
now for the tired barber. Seated upon 
{he saddle of an iron extension fixed to the 
Shale ea ta plenty of tne to do 8 

% ing himself around eom- 
Fertauly seh hie oot on the Roce 


Carry a Light About Without 
Holding It 


‘OU'LL have to take another man 

with you to hold the light," warned 
the night foreman as Big Jim started in a 
dark corner of the plant on a trouble. 
hunting expedition to the power switeh- 


Il_suspender-button a battery-lamp 
fo that it hung just below the level of his 
face and throw its beam this way and ths 
‘as he moved his body. “This is as good as 
daylight, and I've got both hands free 
for the job.” 

Bi tittle finger" wax just 
convenient application of the familiar 
clectrie battery lamp. 
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The Man Higher Up 


TILPS and thelr troubles fade into 

insignificance before the new unicycle 
‘shown above. The more we look at it the 
Jess we seem able to explain how the owner 
manages to stay on top and read his 
‘morning paper £0 unconcerned. 

‘The small wheel is far below him. He 
sits on a saddle and pedals with his feet, 
but he has no other visible means of sup- 
port. His situation suggests that of the 
impecunious gentleman whose wife sup- 
ported him on her needle. 


How does he start? How does he stop 
when he gots in heavy traffic? How does 
hekkeep his balance between times?” And, 
finally, ow does be steer himself around 
corners? 


oT 


Chief Shake’s War-Canoe 


JN pastcenturies Mongolian tribes naviguted 
Tong expanses of the Pacific in their war- 
‘canoes and these voyages led to the migration 
‘of the peoples of the Far East to the islands 
of the Pacific, 

Between the Maori wareanoe and the 

kan Indian dug-out there is little, if an 
difference in construction. ‘The size of the 
Maori craft was limited only by the size of 
the tree from which it was bewn: 

‘The picture represents the most elaborate 
war-vesvel that remains as an example of 
these staunch and highly artistic eraft in 
which voyages were’ made for either conquest 
or discovery. 

The one shown is the property of Chief 
Shake of Wrangel, Alaska, and was used for 
‘many’ years on the. Stikine River, plying be- 
tween Wrangel and Telegraph’ Crock, a 
distance of about. 180 mi. It now rests near 
‘the house of the Chief, a relic of the proweas of 
race that soon will be gon 


A Glass of Water with a Kick 


HAT a kick!" exclaims the drinker 
when he takes «sip of the moat modern 
Prohibition drink. 

‘Awire connected with a medical coil, its free 
‘end connected with ametaleontainer in which 
fsa glass of water; this is the mechanism. Hold 
{the metal conteiner and place your foot on the 
side of the kitchen stove, or on any other piece 
‘of metal talc asip of the water,and the “kick” 
will be very perceptible, tis harmleas, how- 
‘ever, because theclectric current which panes 
‘through your body at the time is weak. 
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A Traveling Bar Is a 
Convenience of the Tropics 


)NE needs a steady head to be a bar 
‘maid in the Barbados; witness the 
‘barmaid in the picture. The photographer 
who took it says that the liquid coming 
from the spigot is beer; of course the 
plan would work as well for lemonade or 
just plain water. 
‘The liquid in the container is kept cold 
by being set in chopped ice in what looks 
‘2 cheese-box minus a cover. The 
ccheese-box rests on a blank cat to fit, and 
the whole edifice has as a foundation 
kind of inverted bench that keeps the cold 


"The diamond in this ring is covered 
with paper through which Mawes in 
the gem show with startling clearness 


To Detect Flaws in Diamonds 


COMMON white cigarette paper wil 
help to show flaws in ‘diamonds. 
First, to clean your ring thoroughly, roll up 
‘a single white paper into a compact cone 
‘shaped roll, smaller in size than a mateh; 
insert the pointed end of this between two 
prongs of the ring, and draw it all the 
way through. Clean thus between all 
the prongs. Finish by. polishing the sur- 
face of the stone with a crumpled-up 
paper 

‘Now take a fresh paper and, holding it 
at right angles to the ring, place the 
center of itv over the stone.” Fold each 
end down, holding between thumb and 
finger. ‘Touch your tongue to the paper- 
covered diamond, to moisten it. Any 
black spots in the atone will now show 
through in a startling fashion, 


All Four Feet Off the Ground 


CT HE ove cannot determine whether or 
not a horse's four feet are all off the 
ground at one instant, but the camera 
han definitely settled the question. The 
Jens winks and catches in one brief look 
‘the ponition which to the eye of man merely 
blends in with a blurred series of positions. 


‘The camera caught this horse when his 


the air at once, thus settling a question offen discosed 


from penetrating to the head of the bar- 
maid. 

‘We wonder if any of the drops ever 
deflect toward the barmaid’s mouth. 


‘She catries an ice-box on her head to 
provide cold drinks for the thirsty 


to the spout of the ol! can, ike this 


Filling Without Spilling 


“THERE foes the kerosene, spilling 
over everything.” This is a’ common 
expression when one tries to fill the lantern 
from the ordinary oil-container. ‘The 
“coal-ol” can has & short spout, and when 
the ean is full itis dificult to make a neat 
job of filling the lantern, Ifa short piece of 
rubber tube is attached to the spout of the 
can, it enables one to tilt the ean at a 
smaller angle during the filling, thus 
obviating the necemity of much eleaning- 
‘up after the lantern has been filled. 


The Mysteries of the Light 
that Cures 


WINE ieht split into it prinepal 
Aiviione and splayed. in 
teauiy) oe ean af ht crete, 

‘The invisible rays beyond the red end 
of the spectrum, the infra-red, have 
marvelous powers of penetrating the 
dense regions of the atmosphere, and 
photographs of distant objects show more 
detail when photographed through the 
red-transmitting filters, 

‘The yellow-green region of the spectrum 
‘comprises the rays that enable us to sce all 
the objects around us in their beauty of 
color. ‘This range of light 
visible red to the visible violet. 
beyond the violet is the range of in- 
visible ultra-violet rays. 

“The light-waves of such extremely short 
length that they do not affect the retina 
‘They strongly modify the photographic 
emulsion and cause chemical changer in 
animal and plant life, 


our feet were al in 
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Housekeeping Made Easy 


Little things that help systematize kitchen work 


<= 


mane 
The white of | 


Here i a frame calendar with 


usedialso 
iy Zan only ston thecutsie andlook tn 
= 


Picture “frame” of convenient 
Sine, with a lit cut ia the back 
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Do It With Tools and Machines 


Labor-saving devices for the work-shop 


‘daptable fo local lighting. 
e"Telitaten placing. the ight eenct 
‘herein wasted so that stays put 


‘The electric toldering iron, when compared 
to the type heated in a gar flame of fuel 
‘This itluminated tool is Durning muffler, exhibits improvernent 

inaed oe oan je Gert both in operation and’ ‘convenience 
places or where the Part 

fo be. tepaired. is en: 
sloned by partitions 


‘To obtain a grip on 
Pood vortices Shc 
{inposnbte without the 
oper appara, 
torsive on efetive 
trip on a pipe 


(A shield senders ail working 
forte ofthis grinder ar 

[ithe operator makes a aca: 
Yomi, but did ‘hear of Rim campaign it your hog 
on your automobiie, ‘you ever heat ofa ca 

srreneh, having onc? With the wrench iis: fed speed "up production? 
Saved you can remove nut placed at any angle 


Most of us have spent valuable 
minutes ‘trying to adjust a 


an ‘be carried and monkey-wrench, the ‘parts of 
tused on a job wherever there Which seemed "determined to 
i necessary r Femain immovable. ‘The jaws 


Of this wrench may be opened 
Quickly "by moving ‘the lever 
‘utward as" shown inthe 


chine in place of the save, 
sccompanying. illustration 


with equal faciliey 


Cranking Up the Automobile 


Wheels and pulley 
that tise the win 
dows, operated by a 
hhandie om the door 


The handle is w crank which winds 
loves the window. Tehas any adva 
the old way of raising automat 


"Tite ereatly increased demand for 
enclosed cars such as the sedan 
and limousine caused by the more 
common use of automobiles during the 
winter months, has made it necessary 
that some new device be worked out 
for raising and lowering the windows 
and keeping them at the desired 
height. ‘The sash-band type of window 
regulator in which a band of fabric 


about four inches wide is employed 
and fastened to some fixed part of the 
door by a serew clamp, has not proved 
entirely satisfactory because the band 
falls in the way of one's feet when the 
window is raised. Then again, the 
clamp sometimes works loose or the 
band slips out of one’s hands, with the 


Popular Science Monthly 
Window 


result that the window drops to the 
bottom of its pocket with a bang. 
‘This results in frequent breakage. 

‘These failings of the old. style 
regulator have resulted in the design- 
ing of a new apparatus which over- 
comes the faults. It is simple and in- 
expensive to manufacture and is 
adaptable to either the quantity- 
production car or the one with a cus- 
tom-made body. The mechanism is 
shown in the illustrations. 

‘The picture of the sedan with two 
doors open shows the neat appearance 
of the finished window, with but a 
small handle showing. "The broken- 
away illustration shows how the appa- 
ratus is made and how it works. It 
consists of two gear-like pulleys over 
which runs a chain turned by @ gear 
‘mounted on the same shaft as. the 
turning handle inside the eur. The 
base of the glass is attached at one 
point to the chain, so that a move- 
ment of the handle eauses the glass to 
move up or down. Both pulleys are 
provided with sharp spear-like pro- 
jections around the edge or circum- 
ference. "These fit into holes in each 
chain link as it pases over the pulley 
fand thus make it impossible for 
the window to slide downward when 
the car jolts or because of any unusual 

ration. 


Only Two Gears in This Electric Truck Drive 


IMPLICITY and small frie- 

tional loss of power feature 
the driving mechanism of a new 
type of electric truck in whieh 
only two ears, instead of four 
or eight, are employed to trans 
mit power from the electric 


motor to the two rear truck- 
wheels. 


Because of the neces 
0 revoli 


efficieney, and the low truck 


speed of fifteen miles an hour, 
it is necessary to have « 1 
reduction of approximate! 
teen to.one. In mast t 
electric truck this reduction is 
secured through a 
worm gearing, or 
a train of spur 
gearing in which 
from four to eight 
gears must be em- 
ployed. ‘The more 
trains of gears, the 
greater the frie- 
tional loss of pow- 
er, Also, on ae- 
count of the large 
gear reduction, 
‘one of the gears 
must be made 


Mechaniam of the unit-drive electric 
truck iy encased in'the rear aale-housing 


which Kak 
Lert — Bod 
few Of the 


‘small which resultsin high speed 

with consequent wear and need 

for frequent replacement. 
In the new form of reduction 


by a pair of epur gears forming 
a combination of an internal 
and external gear. ‘The external 
gear is mounted on an eccentric 
and is held by a system of 


linkage, driving the internal 
scar through a gyrating motion 
‘without itself revolving. By 
this'combjination, frictional loss 
is reduced toa minimum, 

iso by reason of the com- 
pactness of this form of gear 
ing, it may be grouped with the 

‘electric motor in- 
side of the rear 
axle-housing, 
where it is pro- 
tected from mud 
and dirt, 

The broken- 
away pictures 
show how the 
‘mechanism of the 
unit-drive eleetrie 
truck is encased in 
the rear axle 
housing and how 
the gears mesh. 
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It’s a Farm Tractor and Motor Truck Too 


Tn the illustration Is shown the heavy tractor wheel lipped in place over the rubber-tired 


Wheel. By the 


highways without injuring the roadbed. 


HE great and simultaneous de- 

velopment of the farm tractor 

and the motor truck as a result 
of the more efficient farm production 
and better highway transportation 
demanded during the war, makes it 
logical to suppoee that future develop- 
ment will lead to some form of vehicle 
which may perform both the culti- 
vating work and road haulage of the 
wwe American farm. Due to the 
very great difference in the character 
and speed of the work to be performed, 
the solution of this problem has not 
been an easy one. The farm tractor 
needs great pulling power at com- 
paratively slow speeds but for long 
periods, while the motor truck, be- 
cause it operates over roads, requires 
lest pulling power but more speed. 
‘Added to these two problems has 
been the one of quick, simple and in- 
expensive conversion from one type of 
vehicle to the other. Then, too, the 
tractor must be abje to furnish the 
power for all forms of belt work and to 
do this without interfering with the 
vehicle as a road 


Ta the 


done by horses that has presented thé 
main obstacle to the more rapid motor- 
ization of the farm. While the farm 
tractor has been able to do most of the 
purely agricultural work on the farm 
such as plowing, disking, harrowing, 
cultivating, binding, ete., and also 
belt work, it has not been able to com- 
plete the farm operation of hauling 
the crops to market. ‘This has neces- 
sitated the retaining of some horses 
‘on the farm or the purchase of a motor 
truck which is used only a small por- 
tion of the year. On a large farm, 
the maintenance of a truck which is 
used for only a small proportion of the 
year, does not result in a serious over- 
head expense. However it becomes 
almost prohibitive on a small farm 
where the income from crops is not 
sufficiently large to carry a non-pay- 
ing investment. It has been the aim 
of many truck and tractor manu- 
facturers to overcome this difficulty 
on a amall farm by devising a vehicle 
for both farming and road haulage 
work. 


ple operation of removing tthe tractor may be used for hauling om public 
e the tractor ie attached to a binder 


‘To John K, Gumpper, of Decatur, 
Miindis,- has fallen the distinction of 
designing and producing one of the 
first of these new all-purpose farm 
vehicles of the future. ‘The appa- 
ratus is shown inthe accompanying 
illustrations. It follows automotive 
practice in its design and is a four- 
wheeled, shor’ wheelbase vehicle with 
a truck’ type engine, clutch, gearset 
and enclosed and dustproof’ type of 
final drive to the rear wheels, All 
four wheels are permanently equipped 
with rubber tires to prevent damage to 
roads when it is used as a highway 
Vehicle. When thus employed, the 
load it moves is carried in one or more 
four-wheeled trailers at a fair rate of 
speed. 

‘The conversion from a road vehicle 
to a farm tractor is made quickly and 
inexpensively by slipping larger metal- 
tired wheels direetly over the rubber 
tires, the tires remaining permanently 
in place. Both front and rear tractor 
wheels are held to the steel disk truck 
wheals by bolts through special lugs 

cast just inside the 


transport unit, In 
other words, the 
successfulmotor ve- 
hicle for theaverage 
farmer must. be ea- 
pable of doing all 
the farm work that 
waspreviously done 
byhorses, and more. 

Tt has’ been the 
inability of both 
the ordinary farm 
tractor and the or- 
dinary motor truck 
to successfully per- 


peripheries of the 
disks, By a wide 
range in the gear 
set ratios, appro- 
priate tractor and 
truck speeds may 
be gained at will by 
moving the gear- 
shift lever which is 
located in the cab, 
as is done on auto: 
mobiles and trucks. 
‘The rear axle is 
provided with a 
power take-off and 


form all the farm 
work previously 


‘When employed as a truck the farm tractor hauls one 
for more four‘wheeled trailers at a fair rate of speed 


pulley shaft for all 
forms of farm work. 
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Novelties that are interesting 


June, 


Helioy Hand with His Accessories 


because they are new and attractive 


moving either 
and from the ‘wheel 


‘Some boys who wanted to save qarden labor saw a motoreycle — 
Wreck, obtained the crushed »acline, and made a tractor from ie 


speed sliding 
cars. The! 


‘The very latest in attachments for Fords ix a three 


rnating trouble with the bands of the planetary system 


‘eanemiasion such as thove used on the 
ew unit fs mounted on the engine, chk 


Visitors to Catalina Inland have to be hauled up and down is steep 
slopes with a caterpillar tractor which trails two passenger trucks 


This truck disseminates good-health 


is transparent so that the audience can 
view pictures from both rear and front 


ing tank. 


‘The water i robbed ofits (ree fated iron plates in the deoxide 
‘he rant i fitered cok betore the water ie piped to the tenants 


Why Does Iron Rust? 


The answer will solve a question of importance to the 
house-owner who may easily elii 


By Ernest Welleck 


‘RON is the metal most important 

to man because it is the most useful 

to him. Without it our modern 
civilization would have been impos 
sible. Tts strength and durability are 
proverbial, Yet, it is not an ideal 
utilitarian’ material. It deteriorates 
rapidly by rusting unless well pro- 
tected. 

Protected? Against what? Against 
influences which eause the iron to cor- 
rode. If we wish to protect the iron 
we must first ascertain the identity of 
these influences which constitute its 
enemy, and become acquainted with 
their methods of attack. 

Experience has taught that the rust- 
ing of iron is eaused by the joint action 
of two chemical agents, air and water. 
Tron will not rust in’ air free from 
moisture, or in water free from air 
like pure distilled water. 


Distilled Water Solves Problem 


If a piece of iron or steel with a clean, 
bright surface, is placed in spring or 
well-water, or in water drawn from the 
faucet of a hydrant, it will soon turn 
black and dull, If it is left longer in 
the water, the iron will gradually 
change its color. Its surface will turn 
from black to brown and finally to a 
yellowish red. The change will be 
greatly accelerated if we take the iron 


out of the water and expose the wet 
metal to the air. In a.short time it will 
be coated with a reddish-yellow cover- 
ing of rust which will continue to ex- 
tend deeper into the metal until the 
iron is changed to a crumbly mass of 

Why does spring or well water cause 
iron to rust, while distilled water does 
not? The’ water in springs, wells, 
rivers, and lakes always contains oxy- 
gen in solution, usually in the form of 
carbonic acid.’ But if such water is 
thoroughly boiled or distilled, the 
oxygen is expelled by the heat and the 
water thereby loses its power to cor- 
rode iron. 


Not a Stable Compound 


Rust, chemically speaking, is not a 
stable ‘and uniform compound the 
‘composition of which can always be 
expressed by the same chemical for- 
mula. Inits first stages it contains but 
little oxygen. Gradually it draws more 
‘oxygen and also some hydrogen from 
the water or from the atmosphere, 
forming what the chemists call a 
hydroxide of iron. Chemists give a 
highly interesting and complicated 
explanation of the intricate electro- 
chemical processes involved in the 
formation of rust. They speak of 
“dissociation,” “ionization,” and 


ate the rusty pipe 
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“electrolysis,” but thee 
terms have no meaning to the 
average person who is more 
interested in the problem of 
preventing rust than in scien- 
tifie theories concerning 
causes and reasons of the 
corrosion of iron. 

The rust, which clogs and 
gradually ' destroys iron 
‘water-pipes in our houses and 
factories, which eats holes in 
our kitchen utensils, corrodes 
our boilers and machinery, 
and the iron and steel work 
of our bridges and viaducts, 
fs seldom homogeneous in 
composition. It is nearly 
always a mixture of oxides of 
iron containing variable 
proportions of oxygen, hy- 
droxide of iron and carbonate 
of iron, which is formed by 
the combination of the metal 
with oxygen and 
taken from the 
dissolved in the 


Prevents Corrosion 


Modern engineering has 
devised a simple method of 
preventing the corrosion of 
hot-water pipes in dwellings 
and factories. It is based 
upon the clearly established 
fact that iron will not rust in 
water which does not contain 


dissolved oxygen. The 
method is illustrated by the 
accorspanying drawing. The water, 


derived from the supply system of the 
city or village, is conducted to « large 
metal tank, placed horizontally and 
containing a large number of thin, per~ 
forated sheets of a cheap grade of iron. 

From the lower part of the tank th 

ter passes through the coils of 

heater and back to the tank. While the 
hot water is circulating through the 
perforations of the iron plates it gives, 
up the oxygen which it contains in 
solution. Most of the rust formed on 
the plates adheres to them, the rest is 
carried by the hot water to a smaller, 
vertical tank containing a sand filter 
and is deposited on the filter. ‘The 
‘water, free from dissolved oxygen, and 
therefore no longer able to cause the 
formation of rust, is distributed to the 
‘consumers by a system of service pipes. 

‘The operation and maintenance of 
the plant require little attention; it is 
practically automatic in its action. 
‘The deoxidizing tank must be opened 
from time to time and new perforated 
iron plates must be substituted for 
those that have corroded. 

It is advisable to clean the filter 
occasionally by reversing the flow of 
water through the sand, or by re- 
moving the rust-stained layers of 
the filter and adding fresh, clean 
sand of the same fineness to take 
their place. 
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Carrying the Gospel by 


Motor 


The modern preacher doen't wait for hia 
flock 19 come to him. He necks it in the 
seapel. wagon which is his ‘home at well 


Most preachers move, from one 
place to another frequently, 
but the pulpits and churehes they 
formerly occupied remain stationary. 
Not so with the Rev, William Arthur 
Downer, of Glassboro, N. J., traveling 
evangelist, who is on a coast-to-coast 
journey in a specially designed vehicle 
which includes features of a home and 
house of worship. 

Equipped with conveniences for 
cooking, sleeping and eating, as well as 
piano and Biblical literature, this 
automobile truck may be deseribed ax 
a “house-on-wheel ‘a gospel 
wagon. 


family of two, together 
with a traveling com: 


panion, enjoy all the com- 

forts of a home, with the exception of 
a bath tub. Running water is af- 
forded by a 25-gallon tank, A bed 
installed at one end of the car is for 
the preacher and his wife, while # 
folding cot offers facility for restful 
sleep for the two daughters. 

While working as an automobile 
mechanic, the parson conceived the 
plan of building a home on an auto- 
mobile truck chassis. The body of the 

feet 10 inches wide by 22 feet 
long, is constructed of oak. The 


If You Could Look Inside a Tractor 


F you could cut a modern farm 

tractor down the center with a huge 
knife, as the housewife halves a grape- 
fruit for breakfast, just what would be 
revealed is shown in the accompanying 
illustration, More than anything else, 
thin view shows the influence that the 
automobile has had on the develop- 
ment of the modern farm tractor. 
Beginning at the right, you discover 
first, an automobile or motor trifek 
type of gasoline engine, with its speed 
regulated to a set number of revolu- 
tions by means of an automatic sealed 
fovernor, such as is employed on 
motor trucks. If you look closely, you 
will see that the engine is of the valve- 
in-the-head type and all enclosed. 


‘Then again, in the pipe between the 
top tank of the radiator and the top of 
the engine cylinder block, there is a 
small nest of copper disks which ex- 
pand and contract to shut off the cir- 
culation of the cooling water through 
the radiator, so that the engine tem- 
perature is always kept at that point 
sat which the low grades of present-day 
gasoline burn with greatest efficiency. 
‘Then the cylinder head is removable, 
so that the interior of the eylinders 
and the pistons may be examined with- 
out tearing the whole engine apart. 
Following the engine crankshaft 
farther to the left, you see an automo- 
bile type of clutch and the driving 
gears to the rear wheels, all the power- 
‘transmitting partsbeing 


completely enclosed in 
an oil bath. This makes 
for little power loss 
through good lubriea- 
tion, and prevents the 
dust, always stirred up 
in plowing work, from 
getting into any of the 
finely-machined parts. 
Dust would have the 
same effect on the 
tractor mechanism as 


A half-slice ofa farm tractor reveals the: 


in the movement of a 
watch. 


ofits mech- 
‘anism which is far less complicated than that of an automobile 


interior of the home of this itinerant 
preacher is adorned with printed 
Bible texts. Conspicuous on the e 


terior is this inscription, “Visitors 
always welcome.” To earry the gospel 
to the wayward and to the “down- 
and-out” fraternity is the twofold 
object of this tour. 


Turning the crank pulls toggle arms 
of the jack together and raises the car 


A Jointed Jack 


ROM far away Cook Islands, 
within the boundaries of New 
Zealand, comes the ingenious auto- 
mobile invention of Henri D. Ray, of 
Avarura, Island of Rarotunga. It is a 
jack for elevating the axle of an auto- 
mobile and consists of a base and head 
to which toggle-joint arms are pivot- 
ally connected. Extending through or 
between jointed portions of the toggle- 
joint levers is a screw which termin- 
fates in a crank-handle. Stops or 
collars on the serew make it possible to 
fasten the jack in any desired position. 
The pivotal connection of base and 
head to the toggle-levers makes the 
device admirably flexible to adjust to 
the level of any surface. 
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A Hydraulic Hoist for the Motor-Truck Body 


shackle. It consists 
of a vertical cylinder 
or cylinders, depend- 
ing on the make of 
the truck, containing, 
pistons driven by a 
gear pump. The 
power to drive the 
pump is taken from 
the front propeller 
shaft or from the 
amidship  transmis- 
sion and is applied 
by operating a lever 
in the driver's seat 
The hoist is swung 


NEW hydraulic motor-truck hoist 
has recently made its appearance. 
It is mounted on the chassis frame in 
front of the rear axle about in line 
with the front hanger, or rear spring 


Jot It Down on the Pad 


NE of the latest convenience 

giving accessories for the motor 
vehicle is memorandum pad enclosed 
in a small ease which can be attached 
to the panel instrument board or to 
the steering column directly beneath 
the wheel. ‘The device is intended for 
the motorist who desires to jot down 
his appointments, gasoline and. ti 
records, touring incidents, and the ll 
and for the truck driver to record 
names and addresses of deliveries to 
make, or calls for packages; witnesses 
to accidents, or other operating items. 

‘The case of the instrument is ma: 

of aluminum and is provided with a 
watertight cover to prevent water 
from getting on the paper. A match- 
sscratcher is placed on the outside of the 
cover as an added convenience. A 


from saddles so that 
it can give a direct 
lift on the body at all 
times. The oil is 
driven through oil ways to 
the bottom of the cyllinders, 
thus forcing the pistons up. 
‘The hoist automatically stops 
when it reaches its full 


clip for a peneil is provided 
at the top of the ease. ‘The 
paper is wound around tw 
rolls across a writing surf 
The winding is do 
knurled knobs at one end 
‘each roll. 

Jot down things as 
think of them, 
and give the up- 
per knurled knob 
‘4 turn to roll the 
paper back and 
leave a clear 
sheet. To refer 
to memoranda, 
turn the lower 
knob and un- 
roll your writ- 
ing. 


HE acientist in this photo 

graph may ultimately be able 
to enhance the purchasing power 
of the dollar when you buy auto- 
mobile supplies—not by equalizing 
the law of supply and demand but 
through a scientific contribution 
of a method to determine raw 
materials with physical and chem- 
ical properties of most durable 
qualities for making tires. 

‘The photograph illustrates how 
the U.S. Bureau of Standards is 
plugging samples of rubber from 
various brands of automobile tires 
for the purpose of analyzing their 
physical and chemical properties. 
Specimens taken from the tires 
are subjected to what is scientific 


stroke. To lower the hoist a valve 
operated from the driver's seat is 
opened, which allows the oil to by-pass 
back into the head of the cylinder, 
As the piston stands on a solid head of 
oil, which oil must be displaced by 
passing through this valve, the body 
ean come down at only one rate of 
speed. This is an important safety 
feature in hydraulic automatic hoists. 
‘Thus, it is possible for one to work 
around or under the body of a truck 
equipped with a hoist and be perfectly 

When the wheels of a truck are not 
turning it is not making or saving 
money for its owner. It is not so much 
the truck as its method of operation 
upon which the suecess of any kind of 
truck transportation depends. 


Analyzing the Pneumatic Tire 


ally described as an accelerated aging 
test. Conditions in this government 
laboratory aim to duplicate in a brief 
period—within the course of a week or 
two—the age of a tire analogous to 
that of several years on public high- 
ways or under normal conditions, 
During a year the Rubber Section of, 
the Bureau of Standards analyzed for 
the War Department more than 500 
samples of rubber, representing 
250,000 tires, and having a valuation 
of $20,000,000. For example, assist 
ance was extended a manufacturer of 
solid-rubber tires in improving the 
adhesion between the tread stock and 
the hard-rubber base. Also the quality: 
of the compounds was enhanced and 
valuable information was deducted. 


Making Your Motor Upkeep Less Expensive 
You need not be a mechanic to know certain useful facts 


By Fred Gilman Jopp 


Ing tnder the ear lena of a 


HETHER it pays you to 

uuse an automobile oF not, 
depends altogether upon how 
your car is treated, and the mo- 
torist who realizes this fact is the 
fone that ets the best results. 
After several months’ use—a 
fairly severe test of any p 


of 


mechanism—the average aut 
mobile begins to deteriorate fast, 
unless it has been given the proper 
attention; and this the reason why, 
in many instances, expensive automo. 


biles are discarded after being in sery 
ice only a comparatively short time. 
It is pathetic but true, that for each 
motorist who really knows his car in its 
numerous details, there are thousands 
who are ignorant of everything save 
ie control. Out of the bitterness of 
his own experience, the writer offers 
you this advice: Learn to anticipate 
trouble by careful reasoning and a 
thorough study of your individual car, 
Economize in gasoline and thereby 
cut the running cost of the entire car. 
See that the carburetor is properly 
adjusted. Lubricate all the running 
parts properly and keep the tires in- 
fated. See that the brakes do not 
drag and that the wheels and bearings 
are adjusted neither too tight nor too 
loose. Be careful how you run the car; 
don’t try to climb hills without shifting 
to second speed, or even to first, on a 
very steep hill.’ It is the little things 
that make for sutomobile econom: 
‘A fellow who doesn't know the trick, 
will take about twice as long to pump. 
upa tire with a hand-pump as will the 


turn removes the stubborn fim 


chap who knows how. 
Short, jerky strokes that 
bring’the pump-plunger 
only’ part of the way up 
the barrel are the kind 
which quickly tire you: 
and besides, such strokes 
take much more time to 
fil the tire with air. Pull 
the plunger slowly all the 
way" up; then force it 
down again just as slowly 
By #0 doing you get the 
benefit of the full volume 
of air in the pump-cylin- 
der and you eliminate 
that tired feeling which 
accompanies the short, 
jerky stroke. 

A well known rubber company 
taches to every shipment of brake- 
lining a card containing some excel- 
lent suggestions. These will be useful 


to all motorists who desire to keep 
their cars in good condition 

1. Storage battery inspected every 
two weeks. 

2. Grease-cups turned up every 


‘Springs oiled every week. 
4. Oil and gasoline connections 
inspected every week, 

5. Crank-case drained and washed 
ith kerosene every 500 mi, 
Universal joints packed with 
grease every 1,000 mi, 
1 and transmission 
packed with grease or ofl every 1,000 
mi 

8. Spark-plugs 
1,000 mi, 

9. Carbon removed from cylinders 
twieea year. 

10. Valves ground every 5,000 mi. 

11. New piston-rings every 18 
months. 
12. Wheels alined once a month. 

13. Water in circulation every 
time car is started 

14. Wheel bearings 
monthly. 

15. Carburetorcleaned monthly. 

16. Self-starter inapected 
monthly. 

17. Steering-wheels and knuck- 
les inspected weekly. 

18. Brakes tested and equalized 
monthly. 

Don't bea“clutch rider'*—a fellow 
who keeps his foot continually on the 
clutch, On some cars cluteh riding 


cleaned every. 


inspected 


Elusive things, such as bolts 


fand nuts, when they drop into 
the drip-pan ‘may be found by 
means of 8 toy to which, 
ie attached a ittle Aashlight 


will invariably burn out the thrust- 
bearing, because of the mechanical 
construction. The weight of the foot 
has a tendency to release the spring 
tension and make the cluteh slip. 
Slipping is a waste of power, and pro- 
motes friction which wears away the 
contact surfaces, at the same time 
adding to the ‘slipping propensity. 
Keep your left foot on the floor boards 
and practise so that you can raise it 
automatically to the-clutch when 
necessary. 

Removing the wheels is usually a 
hard job, but if you know how, it is as 
easy to do as anything else about the 
car. Tie x piece of rope to either side 
of the wheel, leaving enough room to 
insert a jack between the rope and the 
end of the spindle. Place the foot of 
the jack against the rope, and the head 
against the end of the axle; then 
slowly work the jack so that a pulling 
force is put on the wheel through the 
rope. This method is one that should 
be remembered, for it will remove the 
tightest wheel. 

‘Make sure that the spark-plugs fit 
tight and that they are provided 
with good copper asbestos gaskets. 
If the sparkplug porcelain is 
cracked, it will allow the compres- 
sion to escape. Inspect the pet~ 
‘cocks or priming-cups and see that 
they are all tight and that they 
stay closed all the time. 

The piston-rings may have 
turned 40 that the openings are all 
in line, or you may be using such a 
light oil that the engine does not 
et a tight compression seal. Oil, 


‘when heated, is very thin. 
In some cases patented 
piston-rings will help 
eliminate the leakage, 
but if the cylinder is 
worn oval, there is no 
remedy except that of 
reboring it, Kerosene 
wil free the rings of ear- 
bon, but it is best to use 
it only when you are 
ready to drain off the 
old crankease oil. 
Special eare should be 
taken with the connee- 
tions in the lamps and at 
other points, A short- 
circuit occurs when two 
wires of opposite polarity 
are in metallic contact. 
Under such conditions 
the storage battery will 
be discharging and there 
will be no lights at the 


light held” to. your 
screwdriver by adhesive 


lamps. A short-cireuit 
‘occur at any 
point in the wiring 
system, but is usually: 
found "at terminals 
that have been care 
lessly made, or at 
places where the wire- 
insulation is worn. 
During compression 
the valves should be 
closed tightly. A 
broken spring or 
faulty adjustment will 
prevent their closing 
and will result in no 
compression at all. In 
the case of incorrect 
timing the trouble will 
be noticeable as a lack 
of power in all the 


If the jack is worked against the hub of the 
wheel and a rope is tied around it, the stub 
Born member will soon come off’ the ale 
‘This idea sometimes will save hours of work 


cylinders. Carbon 
under the valves will prevent them 
from seating. The remedy for these 
difficulties is to keep the engine free 


s 


Popular Science Monthly 


Did some near-mechanic ever 
monkey with your perfectly 
‘adjusted carburetor ? Put seal 
ing wax on the adjusting screws 


from carbon, and the valves clean, 
and to be sure that the timing of 
the valves and tappet adjustmen’ 
are as set down in the instruction 
book which accompanies your car. 

A graphite preparation in the 
oil, in suitable proportions, will 


make a very perceptible” im- 
provement in the compression 
of an automobile engine, and 


this will be more apparent on an 
old car. It will also increase the oil 
economy and keep the engine in better 
running condition. When an engine, 
regularly cleaned with kerosene, lubri- 
eated as described, and with valves 
ground regularly, shows a serious lon 
of power, the lack of compression may 
be traced to the piston-rings. ‘The 
cause thus narrows down to plain 
wear. granted of course that other 
possible causes, such as wear of the 
valve stems, push rods, ete., are 
eliminated. 

‘One reason for loss of compression 
lies in the use of that boon of the 
present-day motorist, the self-starter. 
‘The man who cranked his engine by 
hand knew the “feel” of the com- 
pression. 

Few owners are aware of the value of 
soap for sealing leaky joints in the 
gasoline system. Often gasoline oozes 
out around the filler-eap, especially 
when the tank is nearly full. The 
gasoline then spreads over the outside 
of the tank, colleets dust, and impairs 
the finish. ‘A coating of ordinary soap 
on the gasket and threads will prevent 
leakage. When joints develop small 
leaks, a coating of soap will usually 
close ‘them. 
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Plenty of Power but no Traction— 
spinning wheels that get nowhere 


—and the man in the taxi believes he is paying for the futile spinning of 
the wheels. The meter on his car back home would register them in miles. 


He believes the taximeter is registering a charge against him for the useless spin- 


ning of the 


ar wheels and the resulting damage to the tires. 


A valuable object lesson, if it makes him think of his own car and how he 


abuses his own tires when he fails to put on 


Weed Tire Chains 


For Sure and Certain Traction 


The taxicab companies protect the Public and 
themselves from skidding accidents—from exces- 
sive costs. Taxicab wheels spin only when driv- 
era disobey the companies’ order to ‘Put on 
Tire Chains when streets are wet or slippery.” 
And to safeguard their patrons against the drivers’ 
possible negligence, the taximeter is attached to 
front wheels. 


Weed Tire Chains, when used judiciously, 
lengthen the life of tires, Whether they are used 
on taxicabs or on pleasure cars, Weed Tire 
Chains materially reduce operating expenses. 


Nothing looks more ridiculous than a spin- 
ning tire—nothing more brainlessly extravagant. 
Put on Weed TireChains “at thefirstdropof rain,’ 


AMERICAN CHAIN COMPANY, Inc. 


BRIDGEPORT \@/ CONNECTICUT 
In Canada: DOMINION CHAIN COMPANY, Limited, Niagars Falla, Ontario 
Largest Chain Manufacturers in the World 


‘The Complete Chain Line-All Trees, All Sinan All Finishes—From Plumbers’ 
Saftey Chan Shine” Anchor Chote 


General Sales Office: Grand Central Terminal, New York City 


San Francnce 


HEN you think of volts, think 

‘of pounds. When you think of 
amperes, think of quarts. When you 
think of ohms, think of the resistance 
offered to the flow of a liquid by the 
diameter and length of the iron pipe 
through which it flows. When you 
think of watts, think of the power 
resultant upon’ the combined efforts 
of these three. 

‘The electrical terms in every-day 
use are simple to the electrician, but 
they invariably try the brain of the 
layman, so this hydraulic analogy is 
used, and appears to be the easiest 
means of initiating one into the world 
of electrical nomenclature. 

Look at Fig. 1. A coffee-can’ filled 
with water will create a pressure of 
about 4 oz. when the water is forced 
out of a pipe in the bottom. ‘The reason 
for this is the hydraulic law that water 
elevated 1 ft. will ereate a pressure of 
14 [b., oF 8 of. Therefore a coffee-can, 
being’ 6 in. high, will show half that 
pretsure, or 40% So much for the 


‘De you know the meaning of electri- 
cal terms? No? ‘Then read this article 
Which simplifies them for you 


Now, with the volt clear, what is an 
ampere? Roughly speaking, an am- 
pere represents. quantity; that. is, the 
amount of -electricity that was’ dis- 
charged at a pressure of 134 volts, 


hydraulic end of Reducing this to 
the argument. © ms =) simplified terms, 
a At, ordinary, ian Yet un any that 
ry-cell dis~ coy onesie | the coffee-can 
charges. electric- held 1 qt. of 
ity at about 114 water. A dry- 

cell contains 


about 30 am- 
‘electrical term peres. The form- 
for pressure, er was discharg- 
used just as 
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Defining the Electric Current—Hydraulically Speaking 


By L. B. Robbins 


output, or quantity, is multiplied. 
This is called parallel connection. 
Try to imagine the three cans set 
along in a row, eonnected toge her 
with pipes, and discharging ~heir 
contents through a vertical pipe 2s 
before. You will readily see that the 
vertical pressure remains the same as 
if the contents were discharged from 
‘one can, since 6 in. is the maximum 
height of any one of the cans. But 
there will be three times as much 
water discharged from the three as 
there would be from the one, That is, 
8 gts. of water will be discharged at 
4-02. pressure, whereas in the ease of 
‘one can there was only 1 qt, In the 
‘same way, batteries can be connected 
up to discharge the contents of the 
combined number of cells at a pres- 
sure of only one. ‘This is done by 
connecting in parallel, or by connecting 
all of one terminal together, all of the 
‘opposite ones together, and’ then con- 
necting those wires to form the circuit. 
This is known’ as parallel connection. | 
‘Then again, there are times when a | 
high amperage is desired, together | 
with a high voltage. ‘Thin is effected by 
‘what is known as,.the series multiple” | 
connection Fig. 5. As will beseen two , 
or more cells are connected in series, 
‘Then a like number are connected in 
series and arranged beside the first, 
After a sufficient number of these sets 
are arranged they are connected with 
‘one another in 


pound is used to 
designate press- 
ure when speak 
ing of water. So, 
the electrical current contained in the 
dry-cell issent out through the wireat a 
preasure of 14 volta just as the water 
‘was discharged from the ean at 4 02. 
pressure. These two units, 134 volts 
‘and 4 02., will stand as measurements 
in the illustrations to follow. 


ed at on, pres 
sure, while the 
latter was dis- 
charged at 135 
volts pressure. 
Now, supposing 
you wish to pro- 
duce a water- 
pressure of 12 
o2., what shall you do? Just build 
up's column of water 18 in. high 
instead of 6 in. high, and you will 
get 12-0z. pressure ‘instead of 4- 
oz. To accomplish this result, 
you must, of course, imagine that 
the bottoms of the two upper 
cans have been removed so that 
the water in the three cans has be- 
come one column. This rule holds 


swehich means 
tity of curr 


Senes 


true with three batteries when 
connected in “series,” as shown in 
Figs. 2 and. By connecting the 
Positive terminal of one cell with 
the negative terminal of the next, 
and connecting the remaining 
‘opposite terminals together, the 
electrical pressure is inereased to 
three times what it was before. 

But there is another way of con- 


necting batteries—that shown in 
Fig. 4. By this method the pressure 
is Kept to that of a single cell, but the 


Speanizi comecrion commanson 


This is called parallel connections, 


parallel. ‘Then, 
by connecting 
those sets in par- 
allel, we get the 
voltage repre- 
sented by each 
set, with the sum 
of the amperage 
contained in all 
the cells, just as 
was shown in 
Fig. 4. Instead 
of trying to im- 
agine this, just. imagine that two col- 
umns, each containing three cans, were 
placed side by side and then connected 
together, discharging through one pipe. 
Instead of getting only 3 quarts of 
water, we should then get 6, thus 
doubling the quantity at 12-ounce 
pressure, 


‘output or quan- 
venti. tltspled 


ome 


reer wha 


Sre connected in multiple series 


the batteries 
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SKETCH OF DRIVE ARRANGEMENT 
THE BIMEL-ASHCROFT MANIUFACTURING COMPANY 


GOODYEAR BELT: 


An Order, Two Plants—and t 


The first time the G, T. M.—Goodyear Technical 
Man—talked with this Company that today has 
two plants practically standardized on Goodyear 
Belts he virtually declined an order. He had an 
opportunity to sell a belt of the same dimensions 
1s the one which had just worn out after a short 
term of unsatisfactory service. Instead, he demon 
strated the value of an expert study of belting 
quality and working conditions 

The Bimel-Asheroft Manufacturing Company 
had been having costly trouble with a Md-inch, 
Seply belt on the main drive in their Morehouse. 
Mo., plant. Time after time they had had to cut 
it because it stretched. Every cut meant a shut- 
down of the main drive, involving heavy loss of 
production. When, finally. the stretch was elimi- 
nated, the rawhide lacings began to break. the 
lacing holes pulled out, and the belt began to open 
at the plies. So they decided to get a new belt, and 
told theG. T.M. to send on a I4-inch, 5-ply belt 

“Let me recommend a \4-inch. 7-ply Goodyear 
Blue Streak,” said the G. T. M. “Your drive calls 
for a stronger belt than you have been u 
Among the drive factors affecting the belt 
starting load 50% heavier than the running load 
He went on to show how his analysis included 
every factor of power, pulley dimensions, and 
general service conditions. His recommendation 
finally was accepted on the strength of what he 
showed he had learned about that drive. 


BELTING: 


The Goodyear Blue Streak’s success not only put 
‘an end to the main drive troubles but opened the 
way for analyses of the entire plants of the Bimel: 
‘Ashcroft Company at both Morchouse and Poplar 
Bluff. Today, two and a half years after the 
G.T. Mis study of 
hundred belts in the Morehouse mill are Goodyear, 
sand so are 50% of those in the plant at Poplar 
Bluf. As fast as any other kind of belt gives up 
a job, a Goodyear Belt takes its place. 

In the racking service of the high speed saws and 
lathes, Goodyear Glide Belts serve the tools: on 
the heavier drives of the bolting saws and the 
heading saws, Goodyear Blue Streak Belts with- 
stand the severe duty with an in built strength. 
‘These belts vary in length and width and plies and 
type of construction, but they are uniform in the 
quality that repays their slightly greater first cost 
with an ultimate operating economy. They deliver 
full power, hold the pulleys in a friction-surface grip. 
hold at the plies and wear both evenly and long. 

The G. T. M. is at your service. If his recom- 
‘mendations prove valuable to you, our return will 
be increased. as it has been in this instance, by 
your satisfaction. For further information about 
the G. T. M.'s method, and about the belts which 
Goodyear builds with the care implied in the com- 
mand, "Protect our good name,” write to The 
Goodyear Tire & Rubber Company, Akron, Ohio, 


he G.T.M. 


Packard scores another 


The FUEL“IZER” 


Makes Any Gasoline a Perfect Fuel 


PACKARD MOTOR CAR 


June, 1920 


Engineering Triumph 


This Marvelous Achievement Standard Equip 
ment on every new Packard Car ~ Simple, Positive, 
Automatic ~ Gives Packard owners Freedom from Car~ 
bon troubles, Spark Plug fouling, @ld Weather Start~ 
ing troubles~and Protects Oil from dangerous dilution 


—= Wik Bot the more important still ™) 
—it applies eat at ff 
| | tps pose ke sy chard right Atecwhen the encins ts 


Engineering again demon- cold atstarting; and maintains 
| strates its faculty for going to an ideal heat—not overheat— 
| the heart of a problem and under all running condi 


getting practical results. eas 

aan bge= ‘The Fuelizer achieves perfect 
Bomar combustion of all grades of These itlustrations tell, better 
tkscensten gk gasoline. than many words, how the 


‘Irmakesstartingasquickand Fuelizer does its wonderful 
cueinwinterarineammen | "ork 


makes A small part of the mixture 
aah fact Doowtqaickiy, is drawn, into Bo tie Fusliser and 


Te does away with carbon SxPloded into hot gas by the 
fouling of combustion cham. *Patk-plug. 


Sears ors 
ler walls, and prevent 
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COMPANY, Detroit, Mich.,U.S.A. 


L.C CHASE & CO. BOSTON 


WRITE FOR SAMPLES 
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While the foregoing illustrations 
furnish rough comparisons, it must 
be remembered that even in the case 
of water there is always a resistance 
offered.to the water in motion, which 
would cut down the resulting pressure 
at the outlet. Elbows, stop-cocks, and 
internal resistance due to friction, 
all tend to cut down the theoretical 
pressure. So, in the case of electricity, 
the wires and elements through which 
the current flows tend to lower the 
pressure or voltage. This resistance 
‘ean be measured in units called ohms, 
and is different for every substance 
through which the current is forced. 
‘Then, just as the working pressure of 
the water is less at the outlet than at 
the supply, so the working ability 
of electricity depends upon the quan- 
tity discharged, multiplied by the 
pressure, with 'the resistance sub- 
tracted.’ This amount is expressed in 
watts, the resulting unit of electrical 
power. 
Of ‘course, there are many and 
varied applications of these electrical 
terms, due to complicated outside 
forces; but their analogy to the meas- 
urement of hydraulic power is close 
enough for the instruction of the lay- 
| man and should make his under- 
standing much easier. 


A Jig for Drilling Round 
Stock Accurately 


| HEN drilling the smaller sizes 
| of round tubing and rod, it is 

a difficult matter to attain a high 
| degree of accuracy, on account of the 

tendeney of the dril to alip a bit to the 
side when it is being started. This 
tendency is apparent even when the 
rod or tubing is held in V-blocks and 
clamps on the drill-prees table, and an 
accurate and deep eenter-punch mark 
has been made. Even then the drill 


| “the way to innure accuracy in driling 
found mock isto have the dil in ne 


will spring slightly and the cutting. 
lips will work a bit out of line. The 
slight inaccuracy thus caused will be 
magnified in proportion to the diam- 
eter of the material being drilled, and 
the drill, when it emerges, will be out of 
center. 

‘The only way to insure accuracy in 
starting the drill, is to employ some 
means of holding it in line until it has 
‘a good start. The little jig shown in 
the illustration will do just this, if itis 
carefully made. It consists of a rec- 
tangular block of steel, with holes 
carefully drilled along its length by 
the various sizes of drills that it is to 
accommodate, the holes being exactly 
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Dependable Spark Plugs 


Factory Equipment on 
Ford Cars Since 1911 


TE is quite unnecessary for Ford 
owners to risk experimenting 
with spark plugs. 


A long time ago, in 1911, the 
Ford Motor Company chose 
Champion Spark Plugs as best 
adapted to the requirements of 
the Ford car. 


[HAM The judgmentof Ford engineers 

xX. is summed up in the Ford Motor 

; Company’s instruction book as 
follows: 


“There is nothing to be gained 
by experimenting with different @ 
makes of plugs. The make of|— 
plugs with which Ford engines 
are equipped when they leave the 
factory are best adapted to the 
requirements of the motor.” 


Be sure the name Champion is on the Insulator 
and the World Trade Mark on the Bor 


e| Champion Spark Plug Company, Toledo, Ohio 


Champion Spark Plug Company, of Candida, Led., Windsor, Ontario 


% 


Protection- 


e Best that 


| 


‘Money Can) 


In the fire arms field 
that name is COLT 


FIRE ARMS 
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central, so as to be in line with the 
bottom of the V-slot that is milled on 
the under side. ‘The angle of the V- 
slot may be 45°, but any other angle 
will do as well. 'If the material from 
which the jig is made will allow it to 
be hardened, this process will make it, 
very much more serviceable. In use, 
‘she drill is run through one of the 
holes in the jig that is of proper size, 
and the point of the drill is placed in 
the center-punch mark on the work, 
‘Then the block is clamped tightly 
in place and drilling is accomplished 
with accuracy.—J. A. WEAVER. 


Washing Your Car in the 
Approved Way 


‘© automobile owner should forget 

‘that unusual care must be taken 
in washing a new car during the first 
few months of use. 

‘The best of varnish requires consid- 
erable time to harden, and until that 
time the finish is easily scratched. Only 
pure castile soap or non-alkali soaps 
‘should be used for the removal of 
grease. Gasoline is out of the question, 

Lukewarm (not warm) water should 
bbe used in washing, and accumulations 
of mud or dust should be carried off by 
means of a six-inch stream of water 
from the hose, instead of being rubbed 
off with a sponge. 

After a thorough rinsing, the varnish 
should be dried by means of a el 


‘ise it” will lone its beautiful Snish 


skin wrung out continually in clear 
water. A long straight sweeping 
movement of the chamois produces 
better results than a rotary motion. 
‘A soft woolen duster is preferable to 
a feather-duster for the interior of the 


car. 

Plate-glass windows are best cleaned 
with soapy water to which a small 
amount of alcohol has been added. 
Rinsing may be done in the usual 
‘way, the chamois being used to take up 
the ‘moisture remaining on the car 
body, first making sure the chamois is 
free from grit. 

Wax polishes have been on the 
market for a number of years and 
their application is a simple matter. 
A piece of clean cheese cloth is used 
in applying the wax and another to 
distribute it evenly.—R. L. PRINDLE. 
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The shoes men are buying for summer comfort 
Many new types for outing and everyday wear 


T THE seashore or in the mountains—on the street oF 
at the tennis court—wherever you go this summer you 
will see Keds. 

‘These light, springy eanvas shoes are ideal for work or play 
in warm weather. Their elastic rubber soles put new life in 
yyour step. Their soft, pliable fabric makes them always cool 
‘and comfortable. 


Keds are just the thing for games or any kind of summer 
esr, Thay allow the fot fal freedom with just the right 
support. They always give a perfect grip, whether you are 
playing a fast set of tennis or standing on the smooth deck of 
motor boat. Te is because of these features that Keds are 
10 popula for every vacation need. 


Other types of Keds Z endmioten eit BA hs meh 
Besides thee standart types Keds are made in many spe- net ak gry red rae sole 


cial models for ditferent_purposes—high shoes and low shoes, 
with or without heels, in many weights, shapes, and colors. 
There are sturdy work shoes, light gymnasium shoes, and 
heavy reinforced models for hiking and rough service. 

Some of the latest models are made just like leather shoes, 
with regular wele construction soles and firmly boxed toes. Thi 
means a more formal, dignified shoe—just the shoe you have 
needed to wear with your white flannels or Palm Beach suit. 

With these additions, Keds are now a complete Fine of ean- 
vas summer shoer—ranging from the easy, est formal tennis 
shoe to the latest and most fashionable styles of footwear. 
Last year millions of pairs of Keds were worn by men, women, 
and children. 

Keds are made only by the United States Rubber Company 
=the oldest and largest rubber organization in the world. 
You will find them at every good shoe store. Ask to see the 
various models—notice how wonderfully fight, cool and 
‘comfortable they a 

Look for the name Keds on the sole. 


For men and women $1.50 — $6.00 
: Foes eof he smart seal ma fr 
For children $15 — $5.59 Pek Lodges ep mot 
Seer hes eyed maa 
‘Sica setovten abbr wteh he 

Sieg har tas 


Shurky sport shoer— ith or witont 
dees. Madeof heaey hate wr oven dark 


ene y 
—red rubber soles and toe cap. = 


United States Rubber Company 
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Nake big Profits Repairing Sires 


022% want more money? Do you want to 
get into a fast-growing, uncrowded busi- 
ness where you can make from $250 to $500 a 
month the first year? Do you want to be inde- 
pendent? Do you want to share the profits in 
the richest industry in all America? 

Of course, you do. Then investigate the tire 
repair business—and doit now. The Jim Dandy 
Tire Repair Plant is making money for many 
men. It can do it for you. 

Fortunes have been made in all lines con- 
nected with the automobile industry—but none 
has ever offered greater opportunity than ti 
repairing with a Jim Dandy Plant offers you 
today. The tire repair men of America have a 
'$200,000,000 business ahead of them this year. 
Think of it! 

By January 1st, 1921, there will be 40,921,076 
tires in use in this country. Every one of these 
tires must be repaired some time. More 
repair shops are needed. Big, profitable busi- 
ness is waiting for them. Do you want it? 


Business Is Going Begging 


This is your opportunity. The tire repair 
industry needs business men of ambition and 


ability. ‘The field is uncrowded—the number of 
tires to be repaired is increasing at the rate of 
40% a year. 

As proprietor of your own tire repair establish- 
ment you will be dealing with the wealthiest 
and most prominent people in your community. 
These people will ask you for advice about tires, 
accessories, even automobiles—unlimited oppor- 
tunities for profit will be yours 

And you will be in a business which is an ab- 
solute necessity to the community. Tire repair 
trade comes again and again. You will have a 
steady repeat business getting bigger and bigger 
every year 


$250 to $500 a Month 


With your own Jim Dandy Tire Repair es. 
tablishment you can make your income $250 to 
$500 a month or more depending on your energy 
and initiative. Many tire repair men who have 
done a business of $250 the first month have increased 
‘to $500 the third month. What these men have done you 
can do. They started like you and learned the business. 
‘Their success is not unusual. 

Get started in tire repairing with a Jim Dandy plant 
and get started now. There will never be a better time 
to start. 


June, se 


Ownlour Own Business-Belndependent 


HY depend on another man’s business 

to make a substantial income for you? 

Why not put your time and ability into 
your own tire repair business—then you will get 
all you earn. You can be independent just a 
well as the other men who own Jim Dandy Tire 
Repair Establishments. These men broke out 
of the rut, stopped working for somebody else— 
and started their o:7n tire repair establishments. 


We Teach You FREE 


You can start a highly profitable business 
today with a few hundred dollars. One Jim 
Dandy Plant equips you—we teach you every- 
thing about tire repairing—how to start in busi- 
ness—how to get trade—what to charge—how 
to figure your cash profits. You can learn in 
one to three weeks—and be ready to make 
money. 

It makes no difference what your present 
business is, You can make a success of your 
own tire repair establishment. You don’t have 
to be a mechanic. Neither do you require a 
college education. Tire repairing is a business 
man's business. If you have the energy and the 
will to do, we can teach you in a short time. 

We have had forty-one years successful busi- 
ries experience. Since 1879 we have been 
gathering the information and experience which 
help you make a quick start today. You under- 
stand, of course, that we give you our training 
and help without charge. 

The men who have made big money are the 
men who have had the foresight and the nerve 
to break away from the crowd and strike out 
for themselves when they saw a chance for inde- 
pendence. Don't let a salaried position keep you 
from your chance to own your own business, 
be your own master, pocket your own profits. 
Many a “job” has kept a man from a bigger 
opportunity as an executive in his own business. 


Your Opportunity 


Haven't you often felt that you could 
manage the business you are in now, if you had 
the training and opportunity? Haven't you 
suggestions and ideas which you know would 
make bigger profits possible? Give yourself a 
chance to use these ideas where they will pay 
you. 


pea en een -3-=-—--— == TEAR OUT HERE—MAIL TODAY 


In your own tire repair business you will 
have a chance to do the planning and give the 
instructions. Ina short time you can have more 
work than you can do alone. Then you will 
have assistants to do the actual work, while you 
give your time and thought to the active 
management. 

No previous training—no long apprenticeship 

‘no large investment. You can get started im- 
mediately—open a shop—and in a short time 
you have more work than you can handle alone. 
Good tire repair men are badly needed, Your 
profits start the day you set up your Jim Dandy 
Plant. 

There is no cit; 
to do a profitable ti 


oo large or town too small for you 
repair business, To every 11 per- 
sons in the United States there is an automobile with 
four tires to be repaired. No matter where you are— 
what your age or occupation—in one month from 
foday you can be making money from your own tire 
repair business if you start now. Let us prove it. 
A Jim Dandy Tire Repair Plant makes it easy for you 
to learn the business and to turn out the kind of work 
that brings customers back again and again. Tt is the 
only tire repair plant on the market which uses super- 
heated steam. Perfect work is assured even when 
are a beginner. You can make any kind of a repair— 
‘and you buy no unnecessary molds or parts, You do 
not pay for anything that will not bring returns. 

Dandy has the largest capacity of any plant 
of its size on the market. It is fully Sarauged sod 
backed by our long experience in the tire repair business. 
We have established tire repair businesses for men of 
many ages and professions in towns of 200 population 
and up and have no record of a failure. We are ready 
you every asi 


Get The Facts By Return Mail 


Investigate. Send the coupon below or a letter or 
postcard. This brings you full information—personal 
consideration and advice—and a big catalog. Tells all 
bout the tire repair business. How you can make 
oney—be independent. 
By return mail you can have all the facts before you. 
You might as well make $5000 a year. up to you. 
You know you want it, Then investigate. Use the 
coupon below. 


Scheffer & Rossum Company 
Established 1879 


St. Paul ‘Minnesota 


JIM DANDY 


‘TIRE REPAIR PLANT 


FREE INFORMATION COUPON 


Scheffer & Rossum Company, 
104 E. Tenth, Saint Paul, Minnesots 


Gentlemen: Please send full information about how ican start in the tie business with small capital and make a good income. Also your 


‘FREE book entitled, "Your Opportunit 


Name eee anres f 


Address « 


How to Make a Stepless Transformer 
Home electricians need not blow fuses 


By H. H. Parker 


a. transformer 
voltage neither 
appear to be a 
but the little 


T first thought, 

which steps the 
up nor down would 
useless contrivance; 
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1 gives dimensions of ~ the sheets: 
‘enough to make one pile. 
core canbe made ‘smaller, asin Pig. 2 


apparatus shown in the drawings is 
designed to act as a safety valve for 
the experimenter who likes to manipu- 
late his alternating-current house 
lighting ¢ircuit and who is continually 
blowing fuses. The transformer will 
deliver 110 volts at the secondary, and 
8 or 4 amperes for intermittent work. 

In experimenting, the secondary ter- 
minals may be shortened as often as 
fone pleases without affecting the 
house-circuit; moreover, the coils may 
bbe connected in series and the device 
used as an auto-transformer, deliver- 
ing 220 volts at the series terminals. 
If the primary voltage is to be 220, 
each coll should be wound with twice 
the number of turns, or 1120, using 
smaller wire, such as No. 20 d 

‘The core is built up of 134-in. sheets 
of “stove” iron, which should be as 
thin as may be obtained. ‘The dimen- 
sions of the sheets are given in Fig. 


Enough sheets are used to make a 
pile 1 in. thick, though if transformer 
fron were used the core could be 
smaller in cross-section (Fig. 2). Make 
some flanges out of 3,16:n. red fiber, as 
shown in Fig. 3; pile up the sheets 
forming the core legs, with alternate 
ends overlapping 14 in.; clamp them 
tightly together, and force the flanges 
over them. If there is any looseness, 
force more into the pile, but have 
exactly the same number in each leg. 
‘Then wrap the winding spaces, 1 3,16 
in. in length, with insulating tape and 
start the winding, after an inch or 
two of the wire has been pushed 
through the slot in the center flange. 


Use No. 16 dee copper wire; there will 
be 280 turns in each section, twenty 
turns per layer, and fourteen layers. 
Attach the outside end to one of the 
‘corner binding-posts and begin winding 
the second section by soldering the 
wire to the projecting inside end of 
the first section. Insulate the joint 
well and wind on 280 turns in the 
opposite direction, making 560 in all, 


Wind the second leg in exactly the 
same way; soak the coils in shellac or 
insulating’ varnish and bake in an 
oven. Fig. 4 illustrates this winding 
process: the method allows both coil 
ends to come on the outside of the 
winding, and furthermore, the center 
flange serves to hold the laminations 
tightly together. Next push the yoke 
sheets into place, tapping with a 
Tight hammer if necessary and bind 
with friction-tape. Fig. 8 shows the 
complete transformer and Fig. 6 the 
auto-transformer hook-up. 

‘The apparatus is intended to operate 
at the usual frequency of 60 cycles; 
a lower frequency would require 
larger core or a greater number of 
turns in the winding, 


‘This illustration 

shows how. the 
This mM fauto-transformer 
rate the wind ie hooked up. 


ing up process 


A Paint-Spraying Device that Saves Effort 


INTING automobile radiators 
with a brush is a long and tedious 
job. If the paint be applied too thick, 
‘the function of the 
radiator is badly im- 
paired; if it be ap- 
plied too thin, the 
finish will not last. 
‘Where much paint- 
ing of this kind is 
needed a very sat- 
isfactory job can be 
done with a simple 
and practical spray- 
ing device that can 
be made by anyone. It consists of 
elements, of which two sizes and de- 
signs are shown in the illustrations. A 
can to contain the paint has a hollow 
cylindrical handle A extending at right 
angles to the side; through it passes 3 
smaller tube B that extends to the other 
side of the can and above the main 
body section. A second part, or sec- 
tion C, is placed vertically. Its lower 
end is close to the bottom of the can, 


and its upper end is at the extremity of 
the horizontal tubes B and C, as indi- 
cated by the dotted lines. 

‘This is a simple 
adaptation of the 
siphon principle with 


handle, directly 
across the upper 
end of the vertical 
tube C. The lig- 
uid inside the can 
is drawn upward 
through the tube 
and sprayed over 
a wide area. 

‘The mixture of 
paint used with 


this device must be fairly thin to secure 
the best results. When painting the 
radiator, tilt it slightly forward s0 
that the paint may drain from the 
cooling cells. 

Another ‘paint-spraying 
‘ment can be made by combining 
kkerosene-can and a tire-pump. 
can should be of }-gal. capacity. 
‘The handle may be arranged either 
horizontal or vertical as desired, but 
the siphon should be made from two 
brass pipes fixed at right angles, one 

to extend horizontally 
through the top of the 
can to afford stability, 
the other to pass verti 
cally from the top of the 
can nearly to the bot- 
tom. At the tube on 
the outside of the can 
thereis provided a coup- 
ling which receives the 
tube of the tire-pump, 
which is operated as 
usual. R, L. PRINDLE. 


The Imprisoned 


Rainbow 


To most of us a lump of soft coal 
is merely a source of heat 


UT the chemist sees in it illuminating gas, coke, 
B coal tar, and its by-products, awaiting only the 
application of heat refining processes to release 

a beautiful rainbow of colors from its dungeon of 


darkness. 


Four thousand years ago, long lines of camess 
esert bearing splendid cloths of purple, 
red and indigo, dyed in primitive fashion with colors 


crossed the 


obtained from roots and herbs. 


But today, Milady, whether she lives in Mena, 
Arkansas, or New York, can be just as gorgeously arrayed 
thanks to the chemist's magic 
and to temperature indicating, recording, and controlling 
For in the di: 
refining. processes used in obtaining beauti 


as were her sisters in Bagdar 


instruments perfected by scien 


illation and 
colors from 


coal tar, heat must not only be accurately known but controlled. 


Tn scores of the largest and most 
modern chemical laboratories and 
dye works Sor Temperature Indi- 
cating, Recording and Controlling 
Instruments are used because of 
their dependable accuracy. Just as 
they are used in hundreds of other 
industries. 

‘here are over $000 ferent 
types aed styles instru 
Bests Woes the Sideaot lover thes- 
Imomeier for taking body’ tempera- 


ture to the Fery Pyrometer accurately 
recording thousandths of degrees of 
eat. 

‘At the right we list Fees Instru- 
ments for the home. Ask your dealer 
about them. If he won't supply you, 
write to us direct sending dealer 

any ine 
+h you may be inter- 


to its value and instructiveness. 


Taylor Instrument Companies 


Rochester, N. Y. 


There's a 


Beos and Flr Thermometer 


for every purpose 


Safety stamps— 
do you know 


what they are? 
One rarely hears of an electrical fire 


nowadays. 

‘Thank the safety stamps for this condi- 
tion, remarkable when thousands of horse- 
Power in electric current is carried over 
wires, through motors, lights and countless 
devices of all sorts 

But then, for # long time now electrical 
materials have passed before a wise censor- 
ship—the National Board of Fire Under- 
writers, 

Originally a joint committee of insurance 
companies, they have outreached their first 
reason for being and have become a sort of 
inspirational bureau of standards for all 
manufactured electrical goods and for elec- 
trical construction practice. 

‘They must approve every specialty device 
and it in your home or business property. 

They personally inspect all installations 
0 that your electrical work shall be safe 
from fire risk, and that insurance rates may 
be tined. 

‘The Underwriters’ safety stamp or written 
approval is a basis for confidence in things 
electrical. 

‘Twenty years ago electricity was a mys 
terious, untrusted, fearsome thing. 

But who fears it today? 

Not mother manipulating the morning 
toaster, Not the lineman on the pole. Not 
‘even the children around the Christmas tree 
with their electrical train, 

‘The Underwriters have preached electrical 
safety—worked to make it practical and, as 
‘You will admit, have succeeded. 


este Electric 
Company 
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Ford Owners May Safely Go 
Out in the Rain 


VROBABLY there is not one Ford 

‘owner out of a hundred who has 
not, at some time or other, been unable 
to start his engine because the rain has 
driven in between the dash and the 
cowl of the car and short-circuited the 


[SPACE BETWEEN DASHBONPD price inact 
‘AND COWL FILLED WITH j fhe coll-bor, 


elite This is a com. 
es pees {) monoccurrence 
Lg and the owner 
ar has inallytore- 
om: ‘sort to a water- 
proof cover 
{0 protect the 
No more dread of rain- Jee Weather, = 
Sor thd shored cae - 
you adape ths water One way to 
proof device for your Ford cure this nuis- 
ance is to fill 
the space between the cowl and the 
dashboard, as indicated in the sketch, 
with the thick black cement which 
comes as part of the equ pment of 
‘every roll of roofing-paper. 

If the cement is thick from cold 
weather, warm it until it wil flow, 
and then pour it in a small stream the 
full length of the seam. The cement 
will set in a very short time and is a 
sure cure for the leak. 


aston. 


A Disappearing Clothesline- 
Pole for Your Yard 


CT aera sstes and improve the ap 
pearance of the back yard, it is 
well to have disappearing clothesline 
poles like the one shown in the dia- 
gram. A length of gas-pipe is sunk to 
a depth of 6 or 7 ft. and a smaller one 
is made to telescope into it, forming 
the pole proper. The outside pipe is, 
134 in. in diam. 


eter; the other, =" 
‘Yin. The larger 

pipe should pro- ‘nd 
ject 2 or 3 in. 


‘abovethe ground 
to prevent mate- 
rial from work- 
ing down into it 
and clogging the 
end 


‘small round iron 
pin to keep it 
from falling out 
of sight, and to 
hold it up to its 
Position when in 
use. To prevent accidental dropping 
of the pipe, however, the smaller pipe 
may be 2or 3 in. longer than the 
casing, so that, even when it is dropped 
it will still extend out of the easing. 

The top of the pipe-pole is provided 
with a looped iron rod to take the line 
when it is passed through it, as shown, 
in the diagram.—DaLe VAN HORN. 
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Where Compactness is Vital 


WHERE every inch of space 
d every super 

find I 
doing a man-size job. 


ust be utilized 
uous ounce of weight aban 


folding, sturdy Corona 


Thus its extraordinary compactness and lightness 
place Corona among the little giants of achieve- 
ment. Asin the modern thin-model watch which 
keeps perfect time and the pocket camera which 
makes sharp, clear pictures, so in Corona, inventive 
enitts rediices size while it increases efficiency 
Costly office space, limited traveling quarters, high 
transportation charges, expensive and none too 
abundant clerical help—these and a score of other 
reasons have placed Corona in the hands of over 
200,000 users who value it for its unfailing useful- 
ness, its retiring disposition when not busy and 
its enduring toughness under heavy duty. 
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Measuring Angles with a Watch 
By Windsor Crowell 


EW persons realize that rough 
surveying can be done with a 
‘common watch, but such is the case. 
__ By means of this always 


location ‘and travel somewhat over- 
come. This is valuable in desert, ocean 
‘and prairie travel. 

‘A’ watch-face is divided into 12 
major sections, indicated by the hours 
from 1 to 12. As the complete circle 
consists of 360°, each major section 
from one numeral to the next would be 
1/12 of that, or 30°. Then again, each 
space between numerals is further 
divided into 5 equal parts, or minutes, 
each one of the minutes representing 
6°, With this in mind it will be easy to 
approximate angles. 

Suppose, for instance, you are at 
sea in strange waters and have lost 
your bearings. You want to find the 


angle between the light house L and 


the distant ship B. Then by determi 
ing other angles, you will try to ascer- 
tain your distance from land. The 
matter in hand, however, is to find the 
angle LWB. 

‘Take out your watch and lay it down 
level, the numeral 1 pointing to the 
lighthouse L. A. straight-edge, laid 
‘across the center of the watch and the 
‘numeral 1, and in line with the distant 
object, will give fairly accurate point- 
ing. ‘Then, leaving the watch in the 
same position, find where the straight- 
edge cuts the dial when pointed 
towards the becalmed ship B. In this 
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case it comes directly over the numeral 
4. ‘Then, as there are exactly 3 major 
sections included in the space between 


Seppo you were pilot and the ght 
ning injured. your “compas. 
you eee your Gomrings waa watce? 


Land 4, and each space represents 30°, 
the angle LWB would measure 90°, 
‘Suppose you want the angle between 
the lighthouse and another point. on 
the land, represented by the tree 7’. 
‘Take the two directions in the same 
way, pointing numeral 1 towards one 
Jandmark, such as the lighthouse L, 
‘This time the straight-edge cuts the 
dial when pointing towards 7, so that 
it comes between two numerals and 
ies over a minute-mark between 
numerals 10 and 11. Simply add the 
apace between numerals to the space 
between the remaining minutes. Thus, 
space between 1 and 11 represents 
60°, and that between 11 and the 
second minute-mark represents 12°, 
‘Their sum is 72°, and means that the 
angle LWT is 72° 
‘To any one with a meager knowledge 
of geometry or trigonometry, the fin 
{ng of resulting distances and directions 
is a simple matter and some day may 
stand him in good stead. 


Weighing Poultry or Produce 
on Homemade Scales 


CONVENIENT set of seales that 

‘will take the place of both the 
Spring- and the beam-scales is herein 
described and illustrated. It can be 
built by any amateur mechanic in a 
few hours and at practically no 
expense. The principle is that of 
lifting a suspended weight by lever- 
age; therefore there are no springs to 
weaken or weights to lose. 

Erect a piece of wood, 2 in. by 4 in, 
vertically upon a 1-in.’ plank about 
2 ft. long by 1 in. wide. ‘The standard 
‘erected should be about 2 ft. high and 
have a smooth finish. 

Then cut out a lever from oak or 
other heavy, close-grained wood, mak- 
ing it of about the shape illustrated. 
The top edge must be about 6 in. wide, 
and the bottom edge, about 15 in. oF 
18 in. wide. This forms a wedge- 
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Blue Buckle OvéF Alls 


“Strong r 
for 


the world's largest 
[passenger Incomotires 
fora ramon the Atlan 
We City RR. 


More quality, more comfort and 
more durability are put into every dol- 
lar’s worth of Blue Buckle OverAlls 
and Coats than you ever before found 
in a work suit. 


Each garment squares up to the Blue 
Buckle standard—the finest work-rig 
in America! Test the strength of Blue 
Buckles’ staunch indigo-blue denim; 


the riveted brass buttons; brass clasps; 
the non-splitting reinforced back band; 
suspenders scientifically cut tostay up on 
the shoulders! Together with the flaw- 
Jess Union workmanship, these features 
insure the utmost in wear and comfort 
your money can buy. 

Know the satisfaction of doing a 
job in the best togs obtainable. Blue 
Buckles will delight you! 


JOBBERS OVERALL COMPANY, Inc., Lynchburg, Va. 


Largest manufacturers of overalls in the world 
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Ohl its the magic Figure 8 


N° wonder they are all crowding around! 

‘They all know that it’s the magic figure 8 
that makes the 1900 Cataract Electric Washer the 
perfect washing machine. 


"The figure 8 means that the hot sudsy water is 
forced through the clothes in a figure 8 motion and 
_four times us often as in the ordinary washer. 


‘Then there’s the planished copper tub—not a part in it to 
rub and wear the clothes, pull off buttons, or tear out button- 
holes! And when you've finished the wash, there are no heavy 
cylinders to lift out and clean, 


‘The wringer also works electrically and is movable. You 
can swing it from washer to rinse water, to blue water, to clothes 
basket without moving or shifting the washer. 


‘The 1900 works quickly too and costs less than 2c an hour to 
‘operate, And it washes a whole tubful of clothes spotless and 
‘clean in 8 to 10 minutes. 
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i fenre 3 move 
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Our Special Trial Offer 

‘You may prove to youre that 
the 1900" isthe: perfect washing ma 
Sine The i 190 dele eae 
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Boo Chnact Water ght your 
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‘Write to ws today for the mame of 


Wite,™ Tes 
Molly, is 


ed a bilge parry. Sa 
tilags bees to happen 


1900 Cataract 
Washer 


1900 WASHER CO. 
206 Clinton St, Binghamton, N.Y. 
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shaped piece; one edge of it should be 
perpendicular to the bottom. This is 
the front. Pivot this lever to the 
supports with a bolt, as shown in 
detail, so that it will swing freely and 
well clear of the standard. 

‘A platform of 1 in. board, 2 ft, long 
and I ft, wide, is then fastened to the 
top edge of the lever with screws. 
‘Two blocks underneath, fastened to 


‘This set of home-made scales takes the 
place of both the bear and the spring- 
feale, Tt can be made for almost nothing 


the lever, help steady it. Two up- 
right partitions should be set on the 
platform to keep the goods which 
fare being weighed from rolling off. 
‘A hook underneath will serve to 
hang things on, 

Next apply sufficient weight to the 
bottom of the lever so that the front 
edge will be brought as nearly as 
possible parallel to the edge of the 
support. 

Make a scale of eardboard, and set 
it edewise upon the base in tho 
ponition shown. Also, set a pointer of 
stifl wire on the back surface of the 
lever which will come down in front 
of the scale without touching it. 

To calibrate the scale, set known 
weights upon the platform, and mark 
along the scale just where the pointer 
comes, ounce for ounce, or pound for 
pound, as the weights are increased, 
‘Thus you will always have a fixed 
scale, and springs or loat weights will 
not vary 

Give the whole seale a coating of 
shellac or varnish to keep out tho 
dampness. Fasten the base to a table 
cor bench, 0 that heavy londs will not 
tip it over—L. B. Rosains. 


Taking the Dents Out of a 
Gasoline-Tank 


ERY often an automobile comes 
into the garage with its gasoline- 
tank dented, the result of a rear-end 
collision, or perhaps of backing into a 
pole or post when the ear was about to 
be parked. While dents do not prevent 
the proper functioning of the gasoli 
system, they are nevertheless un- 
sightly and detract from the neatness 
of its appearance. ‘They can be 
removed by the following method: 
‘Make a pull rod A and end pad B 
as shown in the illustration, and scarf 
the edge C. Solder the lower end of 
this tool right on to the metal of the 
tank in the center of the dent as 
shown at D. Cap the tank, apply a 
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What 


Several years ago we began to 
make shaving a study in the Palm- 
Olive Laboratories 

We were certain there was a 
scientific way to make each hair 
cut easily, and we sought to find it 

We studied the beard. We learned 
that the obstacle in fitting the 
beard for the razor was the oil that 
coats every hair of the beard. This 
oil, we found, did not yield as it 
should to the ordinary lather. 
Hence it was difficult for water to 
penetrate aud soften the beard. As 
result, men had to apply hot 
towels or rub with the fingers, 


The solution 


The solution to the problem, we 
knew, lay in a different lather than 
men were using. And we spent 
‘months experimenting with prep- 
arations. We tried 130 formulas 
before we achieved our Palmolive 
formula and mastered the last re- 
‘maining problem. 

‘And that men may know shat a dif. 
ference it mahes im shaving te are ofer- 
‘ng a trial tube free. 


See how easy 


With Palmolive you need no hot 
towels or rubbing to soften the 
beard. You just put a bit of the 


THE PALMOLIVE COMPANY 
Milwaukee, U.S. A. 


, New Lessons in Shavi 
Hot towels and fixe: rubbing 


not needed, ie secret 
of softening the beard 
lies in Selene the 
oil coat on the bear 


Science Has Done 
to simplify shaving 


oil coat on the beard; so the water 
penetrates. quickly 

‘And such a shave as you enjoy 
with Palmolive! You never dreamed 
a razor could glide so smoothly 


lubricate: 
the razor can’t acrape oF irritate. 


Both lather and lotion 


Palmolive contains both Palm 


as well as a lather. It gives thi 
skin a satin smoothness, a delight- 
fal cool “after feel” when shaved. 
No other applications are neces- 
sary. 


Try it free 

Note the coupon here. It brings 
yous tral abe of Palmolive 
ream free and postpald 

‘Try a Palmolive shave and sce 
what an amazing difereace 

Note that you don't have to re 
lather: with Patinolive, Bocouce 
stays mpiet and foamy 10 minetes: 
Armere bit is ample for 4 shave 
For Palmolive multiplies itself in 
lather 250 times. There's enough 
for 182 shaver ta cur 3Se tise A 
cream so. active, os you know, is 
something decidedly Sew. 


But don't accept our word for ‘The Palmolive Company, 
the wonders of Palmolive Cream. Dept. 102, Milwaukee, U.S. A. 
Be the judge yourself, at our ex- 
pense. Use'a trial tube free. Send Please send me a Free Trial Tube 
for it today. of Palmolive Shaving Cream. 


Large size tube at drussist’s,35¢ 


40 minutes’ use 


Shows the way to whiter teeth 


AU statements opproved by high dental authorti 


‘This test requires, four minutes daily 
for ten days. "To ‘millions it has broughe 
a new era in teeth cleaning 


"The glistening teeth you see ever 
where now should end you to learn the 
way. 


That cloudy film 


‘Teeth are clouded by a film. By 2 
piscoue everpresent. ln.” You can Tee 
‘with ‘your tongue: rm researe 
has "traced most tooth trotbles to 
im clings, to teeth, enters crevices 
and stays "If not “removed. it hardens. 


inary tooth ‘paste does nat die: 

so auch eacapes the touth brush 
brushed teeth by. millions ise 

‘decay. 

It ia the filmcoat that discoors. not 

the’ ceoth." Film inthe basis of tartar 


Ie olde food etetance, which ferents 
ted forme aed ie hak the ‘SO ia 
esac wih the tenho tans Sealy 
Milons of germs breed... 
wit titre the el te oppo 


The new method 


A. dental cleaning woes he in 
Pg ial 
fong has sought it. The way has ‘now 
teh ond. “Ate Sutoris have proved 
Sruyrbere are wging Ta stop. 

[An ideal tooth, paste has been created 
to. meet all modern requirements: The 
‘mame is Pepsodent. And thie new lm 
Combatant i embodied nk. 


A quick convincing test 


We now supply to thousands daily. 
‘quick, convincing ‘text. "And we urge 
every home to make it. 

Pepwodent is based on pepait 
jgestant of albumin. ‘The ‘him 


Thuminous ‘matter. The object 
fodent is to. dimolve it, then to day By 
day combat it. 


‘But pepsin must be activated. and 
tg eel Spee ees eo Korea a te 
teeth. So this method long seemed barred 
Science, however, has discovered harm: 


Pepsadént 


The New-Day Dentifrice 


Ascientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


leas activating. method. x0. active pepsin 
tmay be daly tae on 

Send th, coun fr a Day Tube 
Note how clean the teeth fs 
Mark the absence of the vacous’ fit: 
See how teeth whiten ‘ar the Bimcut 
aieappears 

Compare your teeth now with your 
tecth inten days. Then decide for youre 
ie way to benuty and to beter protec 
tion." Tnis tex i most important Cat 
‘ut the coupon 20 you won't forge 


ihm ANY, 

Dept 476, 1104'S Wabash 
i Chcage HL 
[Manne Tteat Present 
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| hydrostatic pressure from the water 

line , and, while pulling upward on 
the tool, hammer all around the cir- 
cumference of the dent, as F. It will 


respond to this treatment and when 


Rear-end collisions are unavoidable 
‘and usually they dent the gasoline. 
tanks, Remove them at" ihistrated 

the dent is pulled out, the solder ean be 

melted and removed and the tank 
given a coat of paint, which will 
| restore it to its original luster. 


A Quick Method of Lining 

Up Lathe Centers 

ANY a mechanic, if asked to line 

up the centers on «lathe, will in~ 
| variably place the live center and dead 
center in their respective places, run 
the tailstock up close to the live center 
secure it, and then run the dead center 
out until it just touches the live eent 
“He takes a squint at their points and 
if they are apparently the same, he 
declares the lathe to be in Al condition, 

‘At its best, this method is only a 
makeshift depending « great, deal on 
the condition of the center points: the 
sharper the center points are, the more 
dependable is the test, 

‘By adopting the following method 
the alinement of the lathe centers can 
be determined to within 0.0006 ut any 
point on the bed of the machin 

Place a piece of 1 in, cold-rolled 
stock in the lathe-chuck so that it pro- 
jects out about 6 in. After centering 
with a combination center-drill, peel 
the center. Now secure a dial indica- 
tor in the tool-post so that the point 

will be direet- 
ly over the 
center on top. 
Set the indi- 
eator at zero 
in tension on 
top of the 
stock near the 
end. Move up 
the tailstock 
and elamp it 
tight. Run 
out the dead 
center into the 
peeled center hole and watch the indi- 
cator. 

If the lathe is not in line, the tail- 
stock center will pull the piece of stock 
up or down, and the indicator will 
record the amount of error. 

‘The tailstock center must be short 
and stubby, because if it projects out 
too far, the stock will move the center. 

This same test can be applied at 
four different points—the top, the 
bottom, and sides.—J. Js McINTYRE. 


DIAL INDICATOR ASTENED. 
Wr ToOL POST. 
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To Help the Eyes See More and Farther 
—in the Woods, the Air, on Land or Sea 


HE eyes of man function at comparatively close ranges. 
Unaided, they limit his enjoyment of outdoor life to his 
immediate surroundings and restrict his wsefulness ia many 
‘operationse 
Tot through optics he has gained othet and far-secing eyes to 
help his own. Binoculars are made to lit his horizon and 
‘broaden his landscape, to unveil Nature's iaecensible reaches, 
to expose hidden dangers of the deep. 
On every venel of our Navy, lnge oF small, 
fon land and our heroes inthe 
‘unparalleled war record. And we 
supply, meeting our goverament 
many biooculars in a week as we formerly praduced in a y 


Write for literature 


BAUSCH & LOMB OPTICAL COMPANY . 


Now, in the ways of peacey the binocular is giving a service 
no Test varied and helpful.” What autoist does not multiply 
bby many times the interest of his tours, when accompanied 
Tinoeular?” Tourist aeroplanist, sportsman, yachts 
‘Nature student—all depend upon it to increase their 
‘and their pleasure. 
[Nor is this the only optical product which adds to the com 
for tafty md ficiency of Be. ‘The micrvcope,opihainie 
and photographic lenses, projection apparatuy, military in 


any aptical producti swhick you are interested 


ROCHESTER, N. Y. 


Mates of Boeiam and Sect Lene, Pteoraphs Lente: Micon, Baleplicoms, 


= that eyes may see 


better and Se ther = = 


ve Optical faatramenth 


Popular Science Monthly 


No Money Cees tee Weeks’ Trial 


ep it, send wa the price of whe phonogrash yo. 
fhe tected tn euaal mocthly payments enti 
ft the tral de pal Te arsount of he monthly 


Select any SILVERTONE. Phone sb 
oh Bead‘ so money wit et 
HONE Thesographe om 


me eapenay, and 


very delicate shad 
wee variation vole 


Saure, Roebuck and Co. 


n0 


June, 1920 


aa 
Eater 


‘i 


é Ants 


amine 


i 
ie 


nf 


Heil) tale 
ae! 
Seisrens eens 
Heergceea 
ig diadi) 
Oo ooo 


USE THIS ORDER BLANK —CLIP_ALONG DOTTED LINES. 


1 
i} - 
Mito 
{en 
‘ aut eoivicien 
aie 
ae is is 
i an uasttalitall 


m 


The Thrill of a Lifetime 


GO where the water sparkles a 
ples in sunshine and shade 


(Cyele Dept, THE DAVIS SEWING MACHINE CO., Dayton, Ohle 


"Ride a Bicycle 
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Allow Your Automobile 
Engine to Breathe 


'HANGES in temperature affect 
the earburetor to such an extent 
that in many cases adjustments must 
be modified to meet atmospheric con- 
ditions, An air- 
valve attached 
to the intake 
manifold will 
eliminate much 
of this trouble, 
for then the air 
adjustment ean 
be changed by 
the simple 


TAKE NaNO. 


AS rom caRBUEETOR 


uring of a. Yeurengine wil run 
farming of 8 och better if you 


lever. 

The most 
simple, yet ef- 
fective, “auxili- 
ary air-valve is that made by thread- 
ing a Ford oil-cup into a hole in the 
side of the intake manifold. A metal 
strip }4 in. wide is soldered to one sido 
of the movable part of the oil-cup, 
which will then form a lever to control 
the opening and closing of the valve. 
A hole is drilled near the end of this 
lever and a length of wire attached, 
This wire runs through copper tub- 
ing to the steering wheel, where it i 
manipulated at the will of the car 
driver. —R. L. PRINDLE, 


Buggy-Axles and Wheel-Hubs 
Make Good Gate-Hinges 


HE next time you have a spare 

bugay-axle and a at needs 
new hinges, make them work together 
in the eause of economy. 

Clamp the axle to the gate-post, as 
shown in the illustration, so that the 
bottom end of the axle will come 
3 or 4 in, from the ground. Put the 
hubs of the wheels on the axles, and 
thread on the nuts. Leave one spoke 
ch hub, 
and use it to 
clamp to the 
bottom and 
top boards of 
thegate. Three 
or four little U- 
shaped clamps, 
looped over 
the spoke and 
screwed to the 


pont STRAP wo 


te, will hold 
it firmly. 
The axle will 


have to be fast- 
ened to a piece 
of wood, and 
STente hinge from them? the wood se- 

ans cured to the 
gate-post, if the post is longer than 
the axle. 

This is a good solid way of 
pending a gate, and the axle 
outwear several’ pairs of ordi 
hinges, provided it is greased and 
painted to withstand the elements. 
‘The axle-hinge has also the virtue of 
being easily adjusted. — THonton 
HaLtert. 
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NAVY SALE OF SEAPLANES 


A large quantity of seaplanes, spare parts and accessories are offered for sale by the NAVY at fixed prices. 
This isan unusual opportunity and should be given careful consideration by everyone who is interested 
in aviation, 


PLANES ARE NEW-—NEVER HAVE BEEN FLOWN 


fad most of them are sill crated ax receives from the makers. They have been well taken care of and are in excellent condition 
‘We advise immediate action, ax orders wil be accepted aod filled in the order in which deposits arereceved. ‘The following refered 
HS2.1. TYPE FLYING BOATS— _ AEROMARINI S08 sq, ft-—maximum speed of 70 miles 
oe. Libert PLANE (pictured above per br ‘Sate price "000 
wing spread (Uppers plane) plane-Curtise 100 i. P os soln ark 

Tate total supporting suriace 83 bq te, Spread 47 et CURTIS GNOME SPEED § 
Srnaaimum speed BS tiles per hr. Sale maximum apeed 12 les per Seomlete with, Guar eine installed 
price ‘M00 price Se ‘2 


HAG TYPE FL BOATS— This we consider our best buy. 
tractor biplane—two Liberty engines of NAVY vers as the safest and 
330 TH, Pe each—wing spread 98. f ed plane—one Hall-Seott 100 H, P. engine— 


‘otal wing surface 116 qf —maxin 
‘speed 9S miles poe he. Sale price $11 


1. TYPE FLYING BOATS—es- 


Wing spread 44 ft-—to al wing area 498 
‘ecmaximumn speed of 72 miles per 
i Sate price pee 


same as H-i6 (lot 2) but larger — |ALLOONS—Used 
ids 104 It-—total area 1.397 MODEL 40 FLYING BOATS—pusher mand instruction purposes. 
imum speed of §7 miles'per —biplane—one Curtiss 100 HP. engine— vensels and. also flown from 

: wing spread approx, 48 (t-—total area S ons2,800 


ewepare ie which tod of a recot-breaking Hight (rom 
cen and baggage. The plane making thi record, wa. 
Snally"deatgned to carry. four persone.” The sketch shows 
Eat avcont of about $1,000 for the necessary alters 


ENGINES AND SPARE PARTS 
en sink Viper er Dao ee Wee al 
is lasetns 6 sets AUT etn rib fae ol Faso ett cos bone 
Peel ethog tned er alge nbn ne rigetahd cede are ee 
eee re a any ey I 


ORDER FROM THIS ANNOUNCEMENT AND AVOID DISAPPOINTMENT 


‘Several lots included in the sale at the start are comple“ely sold out, several times as many orders being received as there were 
lanes for sale. Orders will be attended to In ro-ation as they come in, so we advise ordering from the descriptions given above. 
it for those who desire additional information the NAVY has prepared a beautifully illustrated catalogue which will be sent free 


sveesve*“" BUREAU OF SUPPLIES AND ACCOUNTS 


UNITED STATES NAVY 


WASHINGTON, D. C. 


ns 
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A Safety Handle-Holder 
Makes Drilling Safer 


CIVIL engineer reports that the 

drill operators on a big construc- 
tion site in a nearby city, have de- 
vised this “safety first” drill-holder 
or -handle. 


A length of 
heavy iron wire 

i looped a few 

times at one end is 


tohold the drill, 

and bent at the 

other to form be 
a. hand - grasp. 

‘The loops are 

Jose enough to 

allow the drill 

to rebound and Nomoremashed fin. 


turn after exch £6 ‘=r del opera: 
Blow. The Go Minhas 
length’ of the 


handle enables drill-holder to keep his, 
hand at a safe distance from the 
hammer.—James M, KANE. 


| To Make an Old Spigot Last 
EAR 1S BY'D- WITHOUT | a Short While Longer 

HEN the screw of a spigot 

becomes so worn that it refuses 

to catch, it looks like a hopeless case. 

Still, it can be repaired 90 us to tide 
over for few days, or even longer. 

akan inscrew the cap c 

THE ON owiyone stem, ‘Take out the 

i" the top, and with- 

draw the handle 


spire 


worow flat 


A Steffey Motor Attached to Your Wheel Cleartone Phonographs seine Ge an 


gh Gace. $4.00 to 2200.00 Retail TUATTEN ING pon 


paler tetas = tax 
Gol SETS REESE | (@) Sup, frites the ore 
Spm har hating ee = mez pune unhammere 


sides will hold the 


Pocky 1h rHowocuars comraxy | Don't throw that old internal thread. 
EXAEA ESET SEINE | plat amy. Reoair Careful. not to 


hit the screw too 
hard, or it will not fit in place. 

‘A ‘spigot fixed in this manner, will 
Wonderful, new device, guides your | not need to be bridled down with a 
hand; corrects your writing in few | cord, and it will serve the purpose 

Big improvement in three until a plumber comes around, 


res. Complete outline FREE. Wi 
Treat Your Fingers to the 
Pail with a Trick Handle 


‘HIS pail is different from all other 

pails in that the handle always 
remains verti- 
cal and ready 
to be grasped 
by the work- 
man, Although 
the handle au- 
tomatically 


es 


i 


1 


i 


i 
i 
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i 
i 
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‘Stendard Basin Tring Iason, 
eirburrsc Ne 
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being filled or emptied. 
‘The handle is simple to make. An 
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United erases Tires 


United States Rubber Company 


Bicycles Are Like Autos 


When It Comes To Tires 


MAGINE a high-priced, high- 

class car with shoddy, weak 
bodied tires, It-would be out 
of the running in a hurry, 
wouldn't it? 


The better the car the more 
careful the owner is about the 
tires. 


The makers of U. S. Bicycle 
Tires have at stake the same 
U. S. Tire reputation that car 
owners and truck owners rely 
upon. All the resources, men 
and equipment of the United 
States Rubber Company, oldest 


and largest in the world, stand 
back of your U. 8, Bicycle Tire 
investment. 


Nine different styles, both 
clincher and single tube. Choose 
the tread that suits you best. 


If you want to know about 
the rubber that goes into U. S. 
Bicycle Tires, write for a copy 
of the graphically illustrated 
and fascinatingly written book, 
“Rubber—A Wonder Story.” 
Address U. S. Rubber Company, 
Bicycle Tire Division, New 


This is the sign that identifies 
— Daylo10.000 Contest 
\ Ficture Seok for this 

\_ sign on dealers’ 


windows~ 


ani 
BATTERIES: 
MAZDA BULBS 


Three Thousand 
Dollars For 
Somebody. YOU? 


THREE thousand dollars in 

cash for one person; & thou. 

sand dollars for another; five 
hundred for ach of three, other 
people and ninety-nine other ca: 
izes from two hundred to ten 
Qollars. Ten thousand dollars 
in all!’ How much for YOU? 

‘This latest Eveready Daylo 
Contest will break all contest rec~ 
cords. Anyone may enter—it costs 
nothing; there is no obligation of 
any kind. Men, women, boys and 
girls all have equal chances for any 
of the 104 cash prizes. 

On June ist, Daylo dealers 
throughout the United States and 
Canada will display the new Daylo 
Contest Picture in their windows. 
Go to the store of a Daylo dealer 

Secure a 


words or less. For the best answer 
that conforms to the contest rules, 
the winner will receive $3,000.00 
in cash, 

Get an early look at the picture. 
Submit as many answers as you 
‘wish. Contest blanks are free at 
‘all Daylo dealers. All answers 
must be mailed before raid- 

night, August Ist, 1920 


at o 


etal Workers THE 1920 
This Means Money to You| Motor Annual 
of the 


Popular Science Monthly 
This big book accurately pic~ 
tures and: describes more’ than 
400 new devices and accessories 
and contains scores of practical 
ideas for the Owner, Manuface 
turer, Dealer and Mechanic. 
Everyone interested in auto- 
mobiles will want this big Motor 
Annual. The 1920 edition is 
limited to 100,000 copies. Order 
now if you wish to make sure of 
getting a copy. 
Price, postpaid, 35 cents 
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offset or bend should be placed near 
the bottom of eath end of the handle 
where it passes through a slotted pro- 
jection on the pail-sides at the top. A 
‘small weight should be hung from the 
bottom of each end of the handle. 

As shown in the illustration, both 
weights form an integral part of the 
handle and cause it to move auto- 
matically to its vertical position, 


Before the Flood: First Aid 
for the Leaky Water-Pipe 


HE illustration shows a way in 
which a temporary repair can be 
made for a small leak in a water-pipe. 
‘The method depends greatly upon 
the position of the rupture and its 
accessibility. 
Provide yourself with a wooden 
wedge and a lever of stout wood 


uve 
renin 


Wty walt for the plumber when you 
ve a Teaky water ake 
ee 
about 2 ft. long. Cover the leak 
with a strip of roofing 

cement or tar between it and the 
pipe. ‘Then over the roofing-paper 
set a block of wood, with a curve in 
one face to fit the curve of the pipe. 
Now, place the lever on the pipe, and 
strap it down against a second block- 
ing, as shown, This will keop the 
opposite end of the lever several 
inches away from the pipe. Driving 
the wedge between the lever and the 
pipe applies great pressure to the other 
end of the lever, and the patch is 
thus forced over the leak, 


Make Runners for the Top 
of Your Harrow 


HEN the rigid type of spike- 
tooth harrow is being moved 
from barn to field, or from one field 
to another, a wagon or stone boat 
is usually employed. ‘The accompany 
ing illustration shows such a harrow 


C—=— | 
5 
rnest raeow. 


1 you wil attach runners to the 
top ‘harrow, you 
‘aly “reverse ie to haul Be away 
equipped with strap-iron runners’ which 
eliminate the necessity for having a 
separate vehicle to move it. 

‘The runners are simple to make and, 
easy to attach. Two- or three-in. 
strap-iron, bent to the shape shown 
and bolted to the harrow frame, 


| as woot 2508 Strats MO naw ore 


serves the purpose. 
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The Auto Center is the 
Logical Place 


Whether you are 


MICHIGAN STATE AuTO SCHOOL 


‘Most Progressive Auto School in America”"—‘in the Heart of the Auto Industry” 


ed7-80°91 Woodwara we. Detroit, Mich. U.S.A. 


“and from there we went to Japan 


‘Tallc about adventures ! 
‘Men in the Navy come 


beef on your shoulders and hair 
en your chest, 


home with the kind of yon gays spears mor coumtng 


experiences that most shore leave im home or foreign 
chaps read of only in the Pt 
books. ‘You will have the kind of com- 
" ‘that 
‘ desi in travel that sore 
‘Uncle Sam has, as you know, 


‘You we a 
fa big Navy and gives red- pyrcanlincowgiar 


over and shove our woul Soag. 
blooded young fellows like you ing and your first uniform outfit 
0 opportunity to step abound Ao0d lf all fe 

‘What wil you get out of? ya Son for two, years 


Jost this: 
‘A chance to rub etbows with up” for the rest of your life, 
{foreign folks in strange parts of 

the world. 

‘The chance for good honest 
‘work on shipboard—the kind of 
‘workthatteachesyousomething know where it it, your Pest- 
eal; the kind of work that puts master will be glad to tell you. 


To.any Father and Mother: 


Sr Beare ie Tocca “iter hp raaponaisissepatiae 


Shove off !-Join the 


U.S.Navy 


‘There's a Recruiting Station 
right near you. If you don't 


Are You Interested 
in Electricity? 


The Real Estate 
Educator 


I 
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A Tire-Opener Gives the 
Motorist a Third Hand 


HEN changing tires it is often 

desirable to hold the shoe open 
or to spread it so that it may be in- 
spected or repaired. As a person has 
only two hands, this operation is often 
awkward and difficult to manage. A 


tire-spreader 
spreanee 
‘Ae og 
ree. 


like the one 
shown in the 
‘The opener is inserted 


sketch, will 


blacksmith 
make the 
spreader out 
of round 3-16 
in. iron rod. 
‘The spreader 
part should 
be just long 
enough to 
‘open the shoe 
without straining it, ‘The handle 
should be turned at right angles to the 
spreader to make the operation easier. 

‘Smooth off all rough projections 
with fine emery-paper. If possible, 
have the rod galvanized to prevent its 
rusting. —R. LAWRENCE, 


To Make a Screw Hold 
in Plaster 


N easy and cheap anchor for a 
screw is a small piece of soft wood 
about the size of a pencil. 

Cut this piece of wood down to form 
a pin so that its diameter will be a little 
larger than the serew to be used. ‘The 
pin length must be a little shorter than 
the length of the screw, as shown in 
Fig. 1. 

Split the pin down the middle (Fig. 
2) and file a groove on one half, deep at 
fone end and diminishing into a mere 
scratch at the other (Fig. 3). File 


@ ®@ aa 


similar tapering groove on the other 
half. Make a hole in the wall, take the 
‘wood pin, apply a little glue to its end, 
and hammer it into the wall so that the 
large groove will be facing you. Now 
take a screw and insert it into the end 
of the pin and serew it into the peg in 
the ordinary way (Fig. 4). As the 
serew advances into the wooden peg 
and reaches the shallow groove, it will 
spread the base of the plug and form a 
tight wedge in the wall.—M. TocanEN. 
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Growing Potatoes in a Pen 
Saves Garden Space 


ROWING Irish potatoes in a pen 
is the city dweller’s latest device 
for inereasing his food supply. W. | 
E, Ashley, of Greensboro, N.C, has 
devised a ‘method capable of produc- 
ing forty bushels of “spuds” in the 
“jamb of a fence” within two months. 

‘The invention somewhat resembles a 
pig-pen, Two hundred feet of 2 by 4 

antling, 4 bundles of wheat-straw, 
100 Ibs. of fertilizer, and 4 tons of soil 
are the necessary materials. 

‘The arrangement determines the 
success or failure of the practical 
potato-pen. The end-pieces of both 
edges are gained, except the two 


In these high-cost-of living days, back 
yard soil fs at a premium, “Growing 
Potatoes in pet sounds funny, bt 
rere's the way todo and get results 


bottom wills, ‘These are shaved on 
one side only, the rough edges being 
placed on the ground. The margin of 
space between the inside edges of 
the gains is 6 ft. 

The side-pieces are gained on one 
edge only, 8 ft. between the insides of 
the gains; all gains are 4 in. deep, 
Care shoud be exercised not to hew 
them too deep, as there should be at 
least 3 in, between the seantling on 
both the sides and the ends of the pen. 

On a level foundation are placed 
two end-pieces that are gained on 
one edge only, Two side-pieces are 
supplemented and filled in with 6 in, 
of soil; to which is added 15 Ibs. of 
fertilizer. ‘Then the first row of seed is 
started 6 in, from the inside of one 
end, placing the other seed in this row 
1 ft, apart. 

‘The second row is started from 
the same end and the first seed is put, 
12 in, from the inside. By planting 
the remainder of the seed in that row 
12 in, apart, the hills are staggered like 
a checkerboard—45 seed in each bed, 
On this bed is seattered 6 in. of wheat- 
straw, which is wet down thoroughly. 

Next, a set of scantlings is placed all 
around and filled in with 6 in. of soil, 
Itis fertilized us was the first bed. The 
planting is started in the first row 12 
in, from the same end as the init 
layer so ns to provide as much growing 
space as possible in the pen. Set in 
good soil, well fertilized and kept 
moist, the potatoes will mature in 
‘two months. 


As to the labor required to put up 
pen, a good worker ean easily do it ina 
day and a half. The average business 
man could complete a pen in two days, 


What is Happiness? 


ORE than anything—it is health, the 
heritage of nature. Strong men and 
women can smile at the trials of life, for 
they have the strength and stamina to 
weather reverses and win to success. 


It is impossible to estimate how much the 
bicycle has contributed to the happiness of 
America, It is the “Open Sesame” to a 
world of healthful delights. Itis the magic 
tonic that has built the foundations of 
health and character for millions, Itis the 
most pleasant form of exhilarating exercise. 
Thousands of men and women ride bi- 
cycles for convenience, pleasure, health 
and economy. 


To own a bicycle is the one big desire in 
the heart of every girl and boy. It means 
the most perfect of all happiness to them. 


Be happy—ride a bicycle. 
See your dealer today. 


CYCLE TRADES 
35 Warren Street, 


OF AMERICA, Inc. 
Naw York, U. & A. 


no 


Home Study 
Business Courses 


Do you want an important, high- 
salaried position? You. can have 
one if you can do the work. LaSalle 
experts will show you how, guide 
you step by step to succes, 

elp solve your personal business 

problems, Our plan enables you to 
train during spare hours without 
interference with your present 
duties. Give us your name and 
address and mark with an “X” 
below the kind of position you want 
to fill. We will mail catalog and 
full particulars regarding our low 
cost monthly payment plan. Also 
‘our valuable book for ambitious 
men, “Ten Years’ Prom 
One.” Tear out and mail this 
advertisement today. No obliga- 
tion to you. Let us prove to you 
how this step has helped thousands 
of ambitious men to real success. 
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An Easily Made Vise Attachment 


By R. H. Casper 


'N the accompanying illustrations is 

shown an attachment whereby a 
number of pieces of varying thickness 
may be held in a vise simultaneously 
and each with the same pressure. 
This isa decided time-saver, expecially 
on planer or shaper work when a 
‘number of pieces are to be planed to 
the same height. A pressure on any 


CALE LOR 
CORA 

turning the adjusting screws in ot 
Bijou can adage the pangs to 
fencay any combination of Sarlces 


one plunger causes the other three to 
‘move out; a pressure on two plungers 
causes the other two to move out; 
and so on. As each plunger depends 
upon its neighbor for its pressure, itis 
evident that the presure on all will 
be equal. 

‘The back plate is held on by counter 
sunk screws which are not shown in 
the illustration. 
order to increase the capacity of 
the attachment, adjusting-screws are 
placed on each énd. By turning these 
screws in or out, as needed, the 
Plungers will adapt themselves to 
practically any combination of sur 
faces within the capacity of the at- 
tachment. (Fig. 1.) 

In Fig. 2, which shows the attach- 
ment in operation, the adjusting- 
screws have been ‘somewhat with- 
drawn. The springs return the plung- 
ers to the neutral position as soon as 
the pressure is released. The de- 
tails of the internal mechanism also 
are shown in this figure. 

If the ends of the plungers are fitted 
with ball-jointed feet, curved surfaces, 
‘or surfaces not parailel with the vise 
jaws, may readily be held. 

‘The construction of such an attach- 
ment is not as dificult as it may at 
first appear. The outside case shown 
in the illustration was made from a 
block of cast-iron. It was first drilled 
at each end with a drill equal in diam- 
eter to the thickness of the cams. 
The holes thus made were given a 
depth equal to the height of the end 
cam. The metal between the two 
holes was then removed with an end- 
mill on a milling-machine. 


‘The home worker, not having a 
milling-machine at his disposal, must 
proceed in a slightly different manner. 
Instead of only two holes, it is neces- 
sary for him to drill a series of holes, 
all on the center-line of the block, and 


must be drilled all the way through 


the block. The metal which is left 
between the drill holes is then chipped 
‘out, and the slot, thus produced, is, 
smoothed with a'file. This method 
necessitates fastening a plate to the 
front of the attachment. The plate 
is the same as the back plate, except 
that it is drilled for the plungers. 
Since all the pressure is against the 
back plate, which is supported by the 
vise-jaw when in operation, there is, 
no danger of the front plates being 
forced off. 

‘The sliding cams are made by cut- 
ting rectangular pleces of steel, of 
the required thickness, and filing off 
their corners to the required angl 
‘An angle of 120° as shown in Fig. 2, 
will give the best results. If the four 
upper cams, or the three lower 
are clamped together in the vise w! 
being filed, they will all be brought 
to the same 

The 
manner, except that 
rounded. ‘This rounding permits them 
to be withdrawn to the extreme ends 
of the slot. 


Bane 


a 


If a lathe is at hand, the plungers 
may be made by turning two of them 
from one bar and then cutting them 
apart. As the shape of the plunger 
head is immaterial, ordinary hexagon- 
head cap-serews may be used for 
plungers by reducing the heads and 
filing them flat on top. 

A generous supply of thick grease 
should be inserted into the case be- 
fore attaching the back plate, with 
all parts well oiled. 
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How to Make.a Lathe- 
Milling Attachment 


HERE are many milling attach- 

ments for small lathes, but most 
of them require sliding which 
must be milled or planed and require 
accurate fitting, often beyond the 
capabilities of the amateur equipped 
only with a small screw-cutting lathe. 
Here ‘s a milling attachment of very 
simple construction to be used where 
the work must all be performed on 
the lathe and bench. 

It is to be bolted to the tool slide of 
the lathe, and the work to be milled is, 
attached’ to it, the cutters being 
rotated in the lathe-chuck or other 
holder. Longitudinal and transverse 
feed is given the work by the tool 
slide, while the vertical adjustment is 
made by a slide that moves up and 
down on a vertical column, this being 
cylindrical, instead of having V- oF 


‘The side carries 
shown in Fig. 1. 


flat slides, in order to allow of its 
construction on the lathe. 

‘The face of the slide is cireular, 
turned off smoothly, and mounted on 
fan angle-plate on the lathe-face plate. 
A 44-in, hole is drilled and tapped in 
the center, in order to hold an angle- 
plate (as shown in Fig. 6) or to take a 
Iathe-chuck adaptor (made as in 
Fig. ry work, such as 
best held by one 
all clamps (Fig.7). 
Acclamp is made in two sizes, and is 
provided with a counter-sunk hole in 
the base to hold a machine-screw for 
holding it down. A series of holes 
may be drilled and tapped around the 
surface of the milling fixture slide, 
to hold the clamps in any desired 
position; a pair of them will hold a 
shaft or bar very firmly. Cylindrical 
work is held in a lathe-chuck screwed 
to the adaptor (Fig. 5), while some 
work is best held by an angle-plate, 
which can be bought and drilled 
for the bolt, east from a pattern and 
file-sfinished, or even built up of two 
steel plates. 

‘The upright is a steel or cast-iron 
column cored out or drilled for a long 
bolt to clamp it to the tool slide. A 
cast-iron cap fits over the top, and is 
held in place by a short key and the 


nut on top. It is provided with a 


Teach Them 
To Say 


“Hires” 


IRES is good for all ages—at all tim 
Every one of the sixteen Hires ingre- 
dients is a product of Nature from the 
woods and fields, collected from all parts of 
the world, 


Nothing goes into Hires but the pure health- 
ful juices of roots, barks, herbs, berries—and 
pure cane sugar. The quality of Hires is main- 
tained in spite of tremendously increased cost 
of ingredients. Yet you pay no more for 
Hires the genuine than you do for an artificial 
imitation. 


But be sure you say “Hires” to get Hires, 
At fountains, or in bottles, at your dealers. 
Keep a case at home and always have’ Hires 
on ice as first aid to parched palates, 


THE CHARLES E. HIRES COMPANY, PHILADELPHIA 


Hires 


Hires contains juices of 16 roots, barks, herbs and berries 


ISHERMEN SAY 
the Harley-Davidson with 
chummy sidecar is just 
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boss for the adjusting screw and 
handle. The long keyway may be 
made by first drilling a series of 
shallow holes and then setting the 
colurnn between lathe centers, and with 
the lathe tool over on its side in the 
tool-post, shaping the keyway by 
running the tool-post back and forth 
by hand. Fig. 4 shows two methods 
of fitting the key in the slide. The 
is to use a long hocked key, 
but this necessitates filing and chipping 
a keyway the whole length of the slide. 
way would be to chip, 
keyway, fit a key of the sume 
and hold this in place by a machine- 
screw, us shown. 

After boring out, the slide is slit 
with a hacksaw and the clamping bolt 
fitted. The adjusting screw may be 
tapped directly into the slide casting, 
but it would be better to bore a hole 
larger than the serew, drive in a 
bronze or gun-metal bushing, tap this, 
to fit the screw, and hold it in place by 


‘made-to-order” for fishing trips. ; 
oa It is not only speedy, comfortable, 
=—— cheap to run, wonderfully sturdy —but 
‘it will take you to lakes and streams 
° * which the main roads don't reach — 

hidden waters where fish are plentiful 
and fishermen scarce. Paths are high- 
ways to the Harley-Davidson ! 
Forty to sixty miles on a gallon of 
gasoline, with other running costs low 
in proportion —and speed to spare! 


Ask Your Dealer About Hix 
Eany Payment Plan 


eS al 


at it 


Figs. 3.4.5, 6, nd 7 show how the 
Bere Sapper when iced 
fo part of the work ts dificult 
HARLEY-DAVIDSON MoTOR Co. 
MILWAUKEE, WISCONSIN means of a set-serew, as in Figs. 1 and 
3. Any kind of a handle can be used 
on the end of the adjusting screw; the 
type shown in Fig. 1 iseasily made and 
not in the way.—H, H. PARKER, 


Harley-Davidson 


Srlds Champion” ‘You Can’t Have Eggs and 


Mites at the Same Time 


OULTRY men and farmers some- 

times overlook a very important 
fact; that even the best of feed, 
plentiful and well-balanced, will not 
induce hens to lay eggs if they are 
compelled to roost in houses infested 
with mites. 

‘These little red insects sap the vie 
tality of the hen by sucking her blood. 
Hens have been killed, virtually eaten 
alive, by mites. Chickens eannot lay 
excent when their vitality is main- 
tained. Vitality and mites cannot 
exist in the same hen-roost. 

At the first sign of warm weather 
suard against mites by giving all wood- 


“DRIVER AGENTS WANTED 
ney 


26 Oh Bay! Build This Car 
er ’ 


Factory 


price direct to you 
This $12 Officer Shoe 


v work inside the poultry-house a coat 
pel of hot whitewash, well carbolized. 

bediaos The roosts and their supports should 
ae be painted all over with earbolineum, 
tea” zenoleum, carboline, or kresol. These 
ones are all similar products, called by dif- 
iad ferent names by different manufac~ 
oper: turers. They are cresol or tar-oil disin- 
U.S.Na fectants, and are death to mites, while 


in no way injurious to the chickens, 
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Make a Support for Spark- 
Plug Wires 

O*’. some cars the wires or cables 

leading from the distributor to 


the spark-plugs are left dangling 
loosely, so that they come in contact 


ii 
with the engine and other parts and 
become chafed until a short-circuit or 
ground occurs. Besides, they drag on 
‘the plug clips and look decidedly 


untidy. 


‘Make a support or bracket for these , 
eno on plo a hard erat | T['HOUSPS el menentres coer tea, uy ar aig 
Jess than 18 in. thick. with holes for eel shen without any mechanical ability have doubled thelr 
the cables just large enough for the ‘repairing. Ten 
cables to. fit. tightly and without ngage nthe busine are nec. Fie, big paving yobs are 
slipping. Round off the edges of the ae bein Your epare time, without going away rom ome 
holes to avoid cutting. If the wires * " 

fare long and heavy, make the holes a 
little larger, Only 7c a Day 


and wind « = sul oy cot you? gente 
couple of [rele ~ mes: fe th 
turns of tape META SOP vie gee 


around ich 

wire where [cota etoreclell F aaa 
it p ‘Why not prevent them | < 
through, Rive from get” into the 

‘et the fiber to tease; in this manner? 
an L-shaped bracket of sheet-iron or eon 
brass, and drill a hole for a cylinder- | Eres 


head screw or any other screw or bolt | fiir sus miein 


that is in a convenient place for the fail the 
purpove. w | FREE Examination! | PRE 


‘This arrangement makes a sure 
prising difference in the life of the 
cables, as well as in the appearance of 
the power plant. 


sotteco at 


Prints 


An Alligator Wrench You 
Can Make at Home 


HE accompanying _ illustration 
shows an alligator wrench that 
is much more efficient than the regular 
type. The advantage lies in having 
the handle vir- 
tually form a 
continuation of 
the smooth side 
of the jaws. 
‘Therofore the 
notehed side of 
the jaws draws 
directly toward 
the main part 
of the nut in- 
torino tht wrip.on stead of away 
itorpipe.anddoes from it, and 
hot mutilate the metal reat pressure 
makes it grip 
tighter, instead of mutilating the corners, 
of the nut and then slipping off, as 
the old-style wrench does. 

‘The average mechanic will not find 
this wrench hard to make. The one 
illustrated was made from pieces of 
spring-steel about 94 in. in diameter, 
and from 12 to 15 in. long, flattened 
out until about }¢ in. thick. The 
notehes can be made best by first 
‘cutting them the desired depth (about, 
Yin.) with a hack-saw, and then fin- 
ishing them with a three-cornered file. 
‘This notched part is then bent around 
to the proper shape, and the wrench 
tempered, in oil.—M. L. Dopso. 
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| a small length of gas-pipe and a reduc- 
tion nipple which was then provided | 


A Pneumatic Punch Made | 
from an Old Gas-Engine | 


Na garage where it was necessary 

to cut many washers from leather, 
fiber, and rubber, an old stationary 
kas-engine was made into an efficient 
Punch that saved much time and 


annoyance. The engine was of the 
horizontal, water-cooled type, of 125 
horsepower. 


‘This was stripped of its fly-wheels, 
ter-jacket, cams, and other mechan- 
ism, leaving only the cylinder and base- 
block. The piston was removed and 
new rings put in place to seat well. 
‘The connecting-rod was then removed 
and a }4in, steel rod made with the 
necessary connections to take its place. 
Across the bed and 6 in. from the open 
end of the cylinder, a 2-in. hardwood 
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[Tire Repairing 
Learn a Profession’ 


Every garage has an old engine lying about 
Why noe tan it into a ‘paeumatie: punch? 


block was then fastened with strap- 
frons bolted to the sides of the engine- 
bed, to hold it solid, and the center of 
this was bored to take the steel shaft or 
rod making the second bearing. 

‘The rear end of the rod was threaded 
to take an ordinary drill-chuck, which 
later took the various punches. 

Power for the punching was derived 
from the air-supply tank. To provide 
for the air connections, the hole over 
the intake valve was threaded to take 


with small tire valve. ‘The other 
valve was permanently sealed with 
solder. 

‘A 2in, block of wood was held in 
line with the drill-chuck by running 
two bolts through holes in the engine | 
bed and slipping the block in front of it. 

‘Special punches were turned out for 
this chuck, running from 4 and 24 in, 
solid to 2 and 3 in. hollow for the va- 
rious kinds of work to be done. The 
diagram shows some of the forms. 

To operate this punch it was neces- 
sary only to insert the right punch i 
ply the air hose to the 
, with the fiber in place (the 
core being out), and let the punch 
press out the hole desired. Removal of 
the air line from the inlet released the 
air and the punch was then easily 
pushed back for another. This was 
found very satisfactory in work where 
there was much cutting to do, all of the 
same sized holes. 

To facilitate the returning of the 
punch to its original position after 
Cutting out the hole in the material, a 
coil-spring was later slipped over the 
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steel rod between the wood block and | 
the piston. 

With air pressure at 100 Ibs. it was | 
easy to secure a pressure of 600 and 800 | 
Tbs. on the punch, which, with the 
cutting edges in any’ respectable shape, 
‘was more than sufficient to cut through 
old tire casings and leather, and, in the | 
case of the smaller solid punches, actu- 
ally to cut through sheet iron and 
steel. For this smaller work, however, 
it was found advisable to provide the 
bed-block with a sheet of iron, with 
holes to correspond with the sizes of 
punches used, and to act as the station- 
ary. cutting edge-—Date R. VAN 
Hons. 


A Metal Holder Used as 
a Tool-Box 
CERTAIN mechanic uses a tool- 
box of his own construction 
which has considerable merit. 
‘The box is very much like a butter- 
fly-hunter’s specimen-box, but is built 


up Nee, 


‘Though it looks like 


pecimen-box, itis 
really’ mechani 


tookearrying outhe | 


to stand rough usage. Heavy sheet 
metal is used in the construction. 
Four projecting ribs, two at the 
and two in the center, act as a rei 
forcement. The lid swings on a hinge, 
and is provided with a haxp for locking 
purposes. A leather strap, running | 
through guides at each end, forms the 
handle.—J. M. KANE, 


Keep the Distributor Clean 
and Dry 


XCESSIVE oiling of the magneto 
do nearly as much harm as 

One thing it 

plus oil to be 
thrown into the distributor, where it 
works much mischief. It geta between 
the brush and the contacts and either 
ingulates them from each other en- 
tirely, causing missing, or it causes 
arching. Arching burns the oil and 
forma soot, which interferes with the 
good working of the machine, and it 
also produces heat, which disintegrates 
the carbon brush and causes it to 
crumble. | 
‘All magneto manufacturers_make 
their distributors ao that they may be 
removed easily and wiped clean with a 
dry, clean eloth. One type of machine, 
{or instance, has its distributor held on 
by three little clips, retained by three 
thumb nuts. These may be loosened 
by hand, the clips turned aside and the 
distributor cover comes off in the hand. 
Other magnetos have three screws to 


‘Washing Hachine! for ONLY'529 


Whe croc heard of modern Iborany- 
tor pay around $100.00yet here ta 


down agsin and senn — seas 
srittening' and serling. 
Saeeot Hhae any fae hat cares 


peer aiah she'meat delicate 

ise "tad qucker thes exy ‘comple Ths Porcle converts your yush boiler 

Pe we ever seen—yet only Rejget"s0 Mnowiae of machinery 
5 are put in wer, 

te oid eyes “Tin deokee ASENS DT ee Ee OE 


proverb 
things are the best” —and the Percalo 
ihe npn device ever! ‘Steaming 
bot “radu continually circulate ‘up the of otder_or "to wear out 
fannel as in'm percolator, out the holes, to od nothing to think of what 
down thru’ the clothes, up, out and ever 
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hour or #0, in. which it does 
No- years, ‘cogs or parts 10 


Saver money, labor, 
clothes, heal 


ERIE METAL PRODUCTS Co. 


Department 32 ERIE, PENNSYLVANIA 
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WORN THE WORLD OVER 


For more than forty years Boston Garter has been 

men the world over. it not only keeps the old fri 

many, many new ones each season.” Most ‘men ask for Boston 
Garter as a matter of course—the two words £0 #0 well together. 


George Frost Company, Makers, Bosto 


Employers 
for skilled draftsmen, They are offering 
rood salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
ot Architecture, And drafting is just 
the kind of work a boy likes to do, 
‘There is an easy delightful way in 
which you can learn right at home in 
spare time. For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects, ‘Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
‘opportunities #0 great a8 now, 


Let the I. C. S. help yeu. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn't 
obligate you in the least and will bring 
you information that may start you on a 
‘successful career. ‘This is your chance, 
Don't let it slip by. Mark and mail 
this coupon now. 


INTERNATIONAL 
BOX T 


retain the cover. Some have a central 
revolving brush and stationary con- 
tacts in the cover and others a revolv- 
ing contact and individual stationary 
brushes in the cover. The brushes in 
either ease are attached to small 
springs which may be slipped in or out. 


Balance Your Armatures 

and Eliminate Noi: 
F the armature of a motor is not 
balanced, it probably will cause 


noise when running at normal speed. 
In order to insure balance, the arma- 


preenes wettine 98D 
‘An unbslanced armature in a motor makes 
itnolsy. A stand wil enable it to balance 


ture must be removed from the ma- 
chine and placed on a balancing-stand 
or on level knife-edge bars to ascertain 
which is the heavy side. The accom- 
panying illustration shows the proced- 
ure. 

If the armature is balanced properly, 
it will show no uniformity in the power 
at which it stops after being rotated by 
hand; but if itis not in balanee, it will 
invariably stop in the same position on 
the balancing rig, with the heavy 
side downward. A counterbalancing 
weight should then be hung on the 
light side, and thereupon, after slight 
filing, a very accurate balance will 
result. Before attempting to make a 
permanent correction ascertain by 
trial just how much weight should be 
added or removed.—PeTEn CLUTE. 


Utilizing the Hollow Handles 
of a Die-Stock 


Th ienting et nese forms of tate 
cant is necessary to avoid ruining 
the dies, and it is the usual practice to 
carry along an oil-can, either in the 
tool-box or tied to the die-stocks. 
‘Often when out on the job, one will 
find that the oil-can F +s been forgotten 
or perhaps lost. in this case the 
mechanic will have either to cut the 
threads dry, or damage the dies, or 
else to put up with the delay of obtain- 
ing the lubricant at a nearby store. 
Very often, indeed, this happens when 
the job is “ten miles from nowhere,” 
and nothing in the way of grease or oil 
is obtainable. Under such circum- 
stances it would be very convenient, 
merely to unserew one of the handles 
from the die-stock, and slip out a con- 
tainer filled with’ cup-grease or oil. 
‘This suggestion of utilizing the hollow 


ws 
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handles of the stocks to carry an | 
emergency ration. of lubricant in a 
tubular container will be found very 
practical. 

‘The outer ends of the handles 
can be plugged up with a piece of 
soft wood. This should be driven 
from the threaded end through the 
length of handle, and pressed tightly 

jainst the turned-in edges of the 
outer end, which will prevent the plug 
from slipping out, even if it shrinks. 
‘The hollow handles also provide a 
ready means of carrying such articles 
as spare hacksaw blades, candle, 
matches, ete., which, when’ wanted, 
are badly wanted.—J. A. WEAVER. 


Use a Simple Air-Blast for 
Your Power-Saw 


‘HE illustration shows a device 
used by one carpenter in his shop 
to keep his work free from shavings 
and sawdust. A small motor drives a 
fan inserted in one end of a 4-in. gal- 
vanized iron tube, which tapers to a 
spout and is connected to a }4-in. 
rubber air-line, the other end of which 
is secured at the point above the bench 
most effective for directing the air- 
stream on to the work. 
‘A2 by 6-in, piece was cut & ft. long, 


and the motor, 34 h. p., was mounted 
to one end. The tube, whieh contains 
the id acts as a cushion by con- 


‘An aie blast on your power-snw wil 
cep the sawdust. and~ shavings 
ftway from your work and, incl 
Stemeally, away from your eyes too 


taining its length of air under slight 
pressure, was made of galvanized iron, 
4 in. in diameter. Strap-irons hold the 
tube to the 2in. support at a point 
where the 4-in. fan on the motor fitted 
within the tube without binding. ‘The 
tube was 90 in. long. 

To the other end of the tube, a small 
tin funnel was soldered, and the length 
of air-line was then slipped over the 
end and brought to the point of use. 
‘The outlet end of the air-line can be 
arranged to the best advantage. If it 
fs to be used with a power-saw, it can 
be so wired that it will keep the pencil 
line free from dust. The air-pressure 
produced by the electric motor will be 
no more than 24 Ib., but it will be 
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sufficient, and the expense is practic~ 
ally nothing.—Daus VAN Horn. 
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| An Improvement on the Artist’s Pantograph 
| By James M. Kane 


HE inconvenient construction of 

an ordinary wooden pantograph 

led the writer to remodel it as displayed 
in the illustrations. 

The marking point and stylus were 
serewed to the under side of arms B 
and D. Being hard to shift for reduc- 

| ing a drawing, they were removed and 


fitted upon peneil-holding devices 
| e\ fon . 
| ne [27 eo VO7Ve Lew 


which made the pencil and stylus 
quickly interchangeable and adjust~ 
able for height as well. 

Two 32-caliber cartridge shells 
(long), two inches of the brass frame of 
an old alarm-clock works, an old as- 
globe holder, four small screws, and 
two 14 in. pieces of tubing to slip over 


. 1 shows the ends of the arms as 
they were originally. 

2 shows the new series of holes 
inline. The small hole in A isa shift- 
ing of the hole upward, so that the 
fastening screw will line up centrally 
with the holes in BCD. These holes 
were carefully bored and trimmed 80 
that the peneil-holding devices would 
fit correctly. 

Fig. 3 shows how the end of each 
shell was bored out, leaving the rim 
intact; it also shows the hole in the 
side for the entrance of the point of the 
tightening screw. 

Fig. 4 shows the metal plate, made 
from the section of the alarm-clock 
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hole inthe pantograph's arms 


frame, soldered to each shell. This 
plate ‘is bored for the insertion of 
Fig. 5 shows the plate soldered to 
the cartridge. 
Fig. 6 illustrates the holder fitted 
into the hole in the pantograph arm 
and serewed fast. 


Arms B and D are each fitted with 
one of these holders. The holder in 
arm B also acts as a pivot for arm C. 
In this it performs the funetion of the 
serew that orginally held arms B and 
To hold the pencil and stylus 
securely, as well as to permit adjust- 
ment for height, short metal collars 
fitted with tightening screws were 
slipped over each holder. 

‘The old globe-holder furnished the 
serews and nuts, while the two 34 in. 
sections of tubing provided the collars. 

‘The only difficult part of the whole 
‘operation is soldering the small nuts on 
the collars. This is the way to do it. 

First cut off the section of the globe- 
holder that holds the nuts and screws 
and file the nuts bright. ‘Then bore a 
hole, in line, through each side of t 
collar (A, Fig. 8). Now run the screw 
through the collar and attach the nut 
securely to it (B, Fig. 8). After 
soldering the nut, remove the acrew 
and replace it as in C, Fig. 8. 

Fig. 9 shows in perspective the arms 
fitted with the improvement, 

Fig. 10 is a cross-section of arms and 


Figs. 8 to 10 show how the pencil 
fand stylus may be interchanged 


holder. It also shows a thin washer 
that may be placed between the 
bottom of the collar and the upper 
surface of arm C. 

Into the ends of arms B and D small 
nuts taken from globe-holders may be 
glued to serve as sockets for the recep- 
tion of an extension handle. 


Keep Your Eye on the Auto- 
mobile Generator 

HE brushes are a part of the 

generator that demand the most 
care. They should be examined to see 
that they are in perfect contact wi 
commutator, and that they do not 
in the brush-holders. One of the most 
usual causes of imperfect contact 
between the brush and the commuta- 
tor is insufficient spring tension. 

‘The commutator must be kept clean, 
as any dust or grease on the segment 
will collect carbon dust and produce 
short circuits. 
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An Easy Way to Put Wire- 
Cloth on Screen Doors 


HE screen door, which contrib- 
‘utes so much to the comfort of 
the human race, has one drawback, 
the rusting of the wire cloth. New 
material must be put on to replace the 
old, and this is a very disagreeable 
task. ‘To do the job in double-quick 
time the writer has devised the simple 
plan illustrated, which proves to be 
much more efficient than the usual 
method of stretching wire-cloth on 
ssereen doors. 
‘The old way of doing this work was 
to tack one side down first and then to 
ull the opposite one as tightly as 


Here isthe way to make a one-man job 
of putting wirecloth on screen doors 


possible with one hand; the other 
hand was used to stick a tack in the 
wood and hammerit down. Of course, 
ifthe workman has another member of 
the family do the tacking while he 
tightens the eloth, a much neater job 
ean be done. 

‘The new method requires the work 
of only one person, and it enables that 
one person to do a neater job than two 
could turn out under the old pl 

‘The illustration shows clearly the 
wedges and tightening pieces whieh are 
needed. They consist simply of a 
piece of wood the length of the door, 
with flat pieces nailed or serewed at 
right angles to the tightening-bar. 

‘Lay the door flat on the floor and 
tack one edge of the wire cloth to the 
top of it. Then tack the other end of 
the cloth to the second section, adjust- 
ing the wedges in such a manner that, 
they will have some space to drive in 
and streteh the cloth. Drive in the 
wedges until the cloth lies smooth, 
then tack it down, cutting off any sur- 
plus cloth with a pair of scissors. As 
the door is put over the right-angled 
pieces, the weight of it prevents the 
‘wedges from flying out when tension is 
exerted on the cloth. Do not have too 
much tension put on the cloth when it 
is fastened down, for when it begins to 
rust in one part, it will break under ex- 
pansion and contraction. Since most 
people take the doors off when cold 
weather approaches, it will be found 
that in time the hinge-serew holes will 
become so worn that the screws will 
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fail to hold the hinges tight, thus| 
allowing the door to sag. ‘The remedy 
in this case is to use thicker or longer 
screws, or to stop the holes with hard- 
‘wood plugs and fastening-hinges in the 
hardwood. Either plan will make a 
satisfactory job.—W. S. StaNironD. 


How to Tie the Invisible 
Armature Knot 


FTER the armature of a motor 

hhas been rewound, and the leads 
have been soldered to the commutator, 
‘a wrapping consisting of a single layer 
of heavy twine is wound around the 
leads to hold them firmly in place. 
The action of the centrifugal force 
would otherwise tend to tear them 
loose when the motor’s armature is 
rotating at high speed. The wrapping 
serves also as a protective covering for 
the leads. Incidentally it gives the 
winding a finished appearance when it 
isneatly applied. The appearance and 
ability to “stay put” depend upon the 
knot used to tie the ends of the twine. 
‘The so-called invisible knot has the 
qualities desirable for this purpose and 
is one of the little tricks of the trade 
used by all experienced armature- 
winders. 

‘The method of tying the knot is de- 
picted in the accompanying illustra- 
tion. For the sake of clearness, the ob- 
ject’ upon which the wrapping is 
applied is shown merely as a piece of 
round rod, instead of the armature 
leads. ‘The start is shown in Fig. 1 
‘One end of the twine is doubled and 
laid along the length of the rod for a 
distance a little greater than the width 


So. & i 


rai nicz res 
Same ear mrL wearrew 
etree team — TanMLeTeD 


‘exactly how the ends of 
the invisible arinature knot are cut of 


of the intended wrapping, in order to 
form the loop. ‘Then, while the loop is 
held in place, the ball of twine is given 
several turns about the rod, a moder- 
ate tension being kept on it so that the 
first few turns will grip the portion of 
the loop over which they cross suffi- 
ciently tight to prevent its slipping. 
‘The wrapping is then continued until 
it covers the part intended. ‘The twine 
is now cut, leaving a liberal end which 
is threaded through the loop and held 
taut with one hand, while the other 
end is pulled until the junction of the 
two loops thus formed is in about the 
center of the wrapping. Both the 
extending ends may now be cut off 
close to the end turns. Of course, an 
armature wrapping is given the usual 
several heavy coats of shellac which 
further improve its strength and ap- 
pearance.—JonS A. WEAVER. 
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An Indirect-Lighting System 
for Your Own Home 


'N southern California electricity 

very cheap, and, consequently, it is 
widely used. "A great many people, 
however, are contented with the glar- 
ing, unshaded light hanging in the 
middle of the room. This is very hard 
on the eyes and, moreover, does not 
light the room properly. 

‘The illustration shows one corner of 
room in which a homemade, indirect 


Reflectors placed over your glat- 
ing electric lights will soothe Your 
tired eyes and rest your nerves 


lighting system is installed, The 
reflectors are ordinary washbasins 
costing 15 cents each. They were 
given several coats of white paint and 
finished with an enamel that dried 
with a gloss. Four lights were placed 
in the room, spaced symmetrically, #0 
that an even illumination was secured. 
‘The reflectors were hung with ordinary 
iron chain purchased at a hardware 
store. ‘The brass canopy to which the 
chains are attached was bought from 
an electrical supply house. The chains 
and basins were so arranged that the 
basins ean be detached in a few 
seconds and dusted out, since it is very: 
necessary to keep the reflectors and 
bulbs free from dust and dirt if one is 
to get good light. ‘The ceiling should 
be painted white to get the best 
results. —N. 0. Moore, 


Don't Throw Away Your 
Old Window-Shades 


"ANY house-furnishing store sales- 
men will tell you that Holland 
‘shades are unobtainable. That is not 
quite true, but it is a fact that linen 
shades are scarce and very high in price. 
Any housewife should hesitate to 
throw away old linen shades even 
when they have become wrinkled, 
faded, and thin. The trouble with the 
old shades is that the filler has dropped 
out of thelinen. This can be remedied 


Every Electrical Appliance 
Instantly Useful J 


Provide at least one connec- 
tion in every room from 
which you can have light 
and heat, or power at the 
same time. The 


A> 


jg the electrical device that screws 
imta any electric light socket and 
ives you two services where there 
‘was only one before. Millions are 
in use, doubling the convenience of 
clectricity in hundreds of thousands 
of homes. 
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at small cost and with little trouble. 

Buy a can of ordinary flat wall-paint 
and reduce it by adding twenty-five 
per cent of turpentine. Remove the 
curtains from the rollers, tack them 
down smoothly on a bare floor or table, 
and apply one coat of the paint. To 
climinate brush marks go over it im- 
mediately with a dry” stiff-bristled 
brush. 

‘The shades may be painted to har- 
monize with the room. It is possible, 
also, to have the outside of the shade 
fone color and the inside another. 

By this treatment window-shades 
may be kept looking bright and clean, 
and at the same time save the expense 
of buying new ones. 


A Large Hinge Serves as a 
Clamp for Tire Repair 


HE illustration shows how a large 

hinge ean be made into « clamp 
convenient for use on the road, es- 
pecially when repairing tires. "The 
binge i bent to 


The holes on 
the extreme 
fends are en- 
(A large binge con be 

fade into a camp to larged slightly 


aid your tire repairing to take a small 
bolt, provided 
with a thumb-nut, as shown. 

‘This clamp will be found useful in 
mending tires, since the clamp can be 
applied after the patch has been put 
on, and a better job is thus insured. 

‘The tool can also be used as a yul- 
canizer, It is clamped over the patch 
to be vulcanized on; a small pill-box 
cover half-filled with gasoline is set 
over it, and the gasoline is allowed to 
burnaway. If the process is carried on 
in a sheltered spot, free from wind, the 
vuleanizing job will be finished in very 
good shape.—Dare R. Van Horn. 


A Gravity Electric Bell Made 
of Odds and Ends 


T very slight expense an electric 

bell with no springs or delicate 
‘adjustments to become disarranged, 
can be constructed of odds and ends 
found about the work bench. 

Mount an old bell or gong at the 
bottom of a wooden base as shown in 
the illustration. Then cut out a metal 
support, as shown in detail, and fasten 
it to the top edge of the base so that 
the large hole will project about 1 in. 
above the surface. 

‘The magnet is made of a soft iron 
bolt wound with several layers of fine 
magnet-wire. These layers are held in 
place by two wooden buttons slipped 
over the shank of the bolt, the flat 
sides facing each other. Then the 
‘magnet is bolted to the support and the 
nut is drawn up so that the windings, 
buttons and bolt-heads are held close 
together. 
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Boats just like the real ones— 
they run by power in water 
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boats, giant ocean liners and Uncle Sam's 


warships, 


Wouldn't you like to have a whole fleet 
that? Well, you can! 
boats—many different types and sizes— 


Ives fine steel 


can be bought at almost all good toy 
stores. They go swiftly through the 
water driven by a screw propeller and 
strong, long running motor. ‘The boats 
shown in the picture are Ives Boats— 


made by American workmen—the best 
in the world. 
You can have loads of fun with Ives 
Boats all summer long in ponds, brooks 
for at the seashore. There are ocean liners, 
freighters, tugs, yachts, destroyers and 
submarines that dive. All are powerful, 
finely painted—exact models of the real 
You can build wharves, docks, 
Is and harbors, and have great sport. 
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‘The armature consists of a piece of 
soft iron about 2 in. long and 34 in. 
wide. To the back of one end is 
screwed a piece of stiff brass with a ver- 
tical leg extending up 1 in. or more, 
having a round hole near the top. 
A long brass screw is set in the under 
side of the opposite end of the arma- 
ture, and acts as the hammer. The 
head of this serew should touch the 
bell when the armature is about 3 in. 
below the magnet. 

‘Set two binding posts in the bottom 
corners of the base, and connect one 


“There are no springs or adjust 
ments to get out of order in 
this homemade electric. bell 


with bell-wire to the bell-post, and the 
other to one magnet terminal. The 
other magnet terminal must then be 
connected with the pivot-screw on 
which the armature is suspended. 

‘The action is obvious. As the cur- 
rent from the battery enters one bind- 
ing-post, it travels up to the magnet, 
down through the armature into the 
bell, and out at the opposite binding- 
post. This energizes the magnet 
which raises the armature. Then the 
cireuit is broken, and the hammer 
drops to the bell, ringing i 
energizing the magnet as the 
again closed. This action is repeated 
‘as long as the eireuit is closed. 


Saving Eyes and Time in 
Concrete-Drilling 


N drilling into concrete, brick, or 

stone with a star-drill, the ease and 
speed of the cutting depend entirely 
upon how clean the hole is kept of the 
dust and particles of material that 
gather at the bottom of it. In over- 
head drilling this removal of the dust 
is accomplished by gravity, and the 
point of the drill is al ‘clear. The 
work can thus be done in much less 
time than when the hole is being 
drilled in such a position that the drill 
has to be removed after every few 
strokes of the hammer, and the dust 
scraped out. 

If the hole is of a size to allow the 
removal of the dust with the finger or 
a bit of wood, it is not so bad; but 
when the hole is very small, or is 
being drilled downward, it takes more 
time than do two or three overhead. 
If the worker uses his mouth to blow 
out the dust, his eyes usually suffer. 

A good way to remove the dust is to 
blow it out with the aid of one of the 
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pocket variety of bicycle tire-pumps, 
or with a rubber yringe. Sometimesit 
is easier to flush it out with water 
squirted foreibly into the hole. For 
either the blowing process or the flush- 
ing, both tire-pump and syringe may 
be used. 


A Tin Can and a Bicycle- 
Pump Make a Spray-Gun 


N old bieycle foot-pump, a tin 
‘can, and a few odds and ends will 
make a very good spray-gun for use in 
the poultry-yard 
or garden. 
Procure a can 
large enough to 
hold at least a 


METAL BANO, 
ever 


pint, A con 
densed milk can 
that has two 
small holes 


punched in the 
top is best. Saw 
off the bottom 
part of the foot- 
piece on the 
pump, and fit 
the can in. the 
two semicireu- 
ar arms, as 
shown in’ the 
Mustration; 
clamp. the can 
and arms to- 
ether with a band of sheet metal, 
Solder a small brass tube about an 
inch in length to the bottom of the ean, 
and another tube to the air outlet of 
the pump in such a manner that the 
air-blast blows directly across the top 
end of the Lin. tube. Fi 
with cork to permit the ean to 
filled with liquid.—J. P. Lewis. 


‘rate spray gun to ex 
terminate these ‘pests 


Laying Out Accurate Angles 
by a Table of Tangents 


'N the diagram is shown an angle of 

27° 20’, laid off by making use of a 
table of tangents, Such a table is ji 

expensive 
and readily 
procured, 
and it finds 
a pl 
too, 
aH every en- 
“The angle of 27° 20° was aid Cine e's 
Gury ting a table of tan: handbook. 
gutrn toe henner Boomioed "Eten 
consulted 

such a table, we see at once that the 
tangent for the angle in question is 
0.5169. This value must be multiplied 
by the base of the triangle, a line the 
length of which is chosen arbitrarily, 
the longer the better. Six inches has 
bbeen chosen in the present instance, 
and six times the tangent gives 3.10 
inches, a dimension which is laid off 
on the perpet.cieular, as shown. Then 
the point on the perpendicular is con- 
nected with the other ‘end of the base 
line, and the angle is formed. 

"Ten inches would be a better ba 
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Write for catalog Ysting over 40 
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eats, canoes and power boats. 
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IF YOU HAVE, AN INVENTION 
‘which you wish to patent you can 
‘write fully and freely to Munn & Co. 
For adviee in regard to the best way 
of cbtaining protection. Please send 
Sketches or'a model of your invention 
land a description of the device, explain- 
ing its operation. 
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dential. Our vast practice, extending 
‘over a period of seventy years, enables 
nin many eases rewerd to 
patentability” wit expanse to 
{heclint “Our Hand-Boak on Patents 
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Patents, Trade Marks, Foreign 
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line than six inches, for, as every 
schoolboy knows, a number can be 
multiplied by ten simply by shifting 
the decimal point one place to the 
right. That would save us the opera~ 
tion of multiplying by six, and would 
also be more accurate. The method is, 
rapid and can be applied by any one 
who has had even a very limited math- 
‘ematical edueation.—H. C. RIDGELY. 


Attaching a Trunk-Handle 
to a Locked Trunk 


HE leather handle of a closely- 
packed trunk became broken 
(Pig. 1). ‘The key was miles away, so a 
new handle had to be attached, and 
this had to be done without opening 


gt 


rine 


the trunk to clinch the handle-holding 
screws on the inside. 

‘The leather was removed from the 
metal ends, and a hole drilled in each of 
them, as shown in Fig. 2. Then the 
loops of an ordinary wire handle were 
straightened, run through the metal 
ends and out of the holes, and coiled 
(Fig. 3). The satisfactory handle 
which was the result is shown in Fig. 4. 


How Eye-Bolts Can be Made 
from Large Cotter-Pins 


EN small eye-bolts are needed, 
large-sized cotter-pins can be 
used to advantage as illustrated. 

Bore a hole in the wood where the 
eye-bolt would be located. Place a 

washer over the 
hole, and force 
the split shank 
of a cotter-pin 
through the 
‘washer and the 
hole. 

Then clinch 
the ends of the 
cotter-pin over 
upon the back 
of the board after the eye has been 
forced down to the washer. 

Clinch each leg of the eotter-pin to 
the wood by tacking a staple over it. 

‘This device will stand a considerable 
pull and it makes a si 
for the eye-bolt.—Winpsor CROWELL. 


Here is the way to 
make a cotterpin 
‘act as an cye-bolt 
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BOUND VOLUMES OF 
POPULAR SCIENCE MONTHLY 


Each volume contains over 2000 
pictures, over 1500 new articles, 
making a handsome big book of 


gfe pases. Volumes available: 
Vol. 88, Jan.-June, 1916; Vol. 91, 
July-Dec:, 19173 Vel,92, Jan.-June, 
1918; Vol. 93 July-Dec., 1918; 
Vol. 94, Jan-Juné, 1919. 

Price, per volume, postpaid, $2.50. 
Book Department, 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York 
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To Make a Hand-Power 
Milling Attachment 


MATEURS often find it neces- 
sary to cut slots or key-ways in 
shafting or shaft ends, slit bushings for 


Figs. 1 and 2 show 
the cap and sie’ 


machine or shaper, must be done by 
hacksaw, file, and chisel, with more or 
Jess unsatisfactory: results, 

Here is a hand-power milling attach- 
ment that may be made complete on 
any small screw-cutting lathe. ‘The 
keey-way in the long upright column is 
cut by placing the column between 
centers, clamping the cutting tool on 
its side, and forming the keyway by 
running the tool-lide back and forth 

y hund. If shallow holes are drilled 
n series along the column before this 
operation, the process will be much 
easier onthe lathe, 
man who runs it 

No special dimensions have been 

for these will 


‘as well as on the 


be 


in diameter—it is impractical to use 


——— 


poe 


The above 


fo mate the alley attnonest 


anything larger for this small miller 
As may be seen by the diagram, the 
device consists of a steel or cast-iron 
upright column, with a separate cap 
held on top by the bolt that clamps the 
column to the toobalide of the lathe. 


‘This cap contains the upper bearing | 
for the cutter spindle, the lower bear- | 
ing being a casting that slides up and | 
down on the column, adjusted by | 
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Popular Science Monthly 


means of a long serew with a handle at 
the upper end, and that determines 
the height of the eutter, 

‘This slide is provided with a sliding 
key fitted to an internal keyway 
(which must be chipped out by hand) 
and is split on one side, being held in 
position on the column by a clamping 
screw. In turning the spindle a collar 
is left on the lower end next to the 
‘cutter, and when in place a set screwed 
collar holds it in place in the slide bear- 
ing. ‘The cutters are held to the 
lle nose by a nut serewing up from 
below; with this nut keyways are un- 
necessary. ‘The upper part of the 
spindle slides in the cap bearing as the 

ide moves up or down. — Seven 
eighths of an inch is about the right 
diameter for the spindle; the diameter 
of the nose depends on the cutter hole. 
A hole may be bored and 

SECTION THROUGH A 
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patentable nature 
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How the entire piece of apps 
‘when finished and ready 40 


reamed in the lower end of the spindle 
to hold small end mills or other cutters. 
Figs. 1 and 2 show a method by 
which the cap and slide bearings may 
be bored out so that they Will line up. 
A short piece of shafting the same 
diameter as the upright column, upon 
which the slide should make x clove 
sliding fit, is bolted to the face plate, 
and the slide, which has previously 
been bored out and split, is clamped to 
vas shown in Fig. 1. The shaft stub 
should be accurately squared up at 
both ends. After boring and reaming 
the slide bearing, this is removed with- 
‘out disturbing the stub, and the cap, 
‘which also has been previously: faced 
off, and drilled for the center bolt, 
bolted down (Fig. 2). Its bearing m 
now be bored and reamed, and if the 
work has been well done and the lathe 
is in good shape the two bearings 
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should be in line when the machine is 
‘assembled, If the holes are bored and 
reamed directly in the easting perfectly 
good bearings will result, bronze or 
babbitt bushings being unnecessary. 

‘One form of operating handle is 
shown; a cast-iron arm and iron or 
steel handle turned up to fit it. For 
heavy work in cutting steel, a large 
tap-wrench may be fitted to the spindle 
in place of the crank, and both hands 
used to do the cutting 

In use, the device is clamped to the 
lathe-tool slide and the work held 
between centers, or, if the end is to be 
worked on, in the chuck or steady- 
rest. The cutter is fed to the work by 
‘means of the cross-slide and longitudi- 
nal feed given by hand to the tool- 
carriage. For end-slotting the cutter 
is fed across the work by the eross- 
slide. A good way to give an even 
longitudinal feed is to remove the feed- 

r and substitute a crank- 
his being turned by one hand 
fhe cutter spindle is turned by 
the other. For heavy work two per 
‘sons are almost necessary, one to turn 
the cutter and one to manage the 
carriage; it would hardly be advisable 
to attempt power feed unless the 
cutter were also driven by power. 

‘This could be accomplished by build~ 
ing the column cap so that it would 

ommodate a worm-gear on. th 
spindle-shaft, this being turned by a 
worm driven from an overhead 
counter-shaft. The spindle would 
have to be keywayed and a sliding key 
fitted to the worm, similar to the bevel 
gear drive on a drill-press spindle. 

But for occasional work, such as the 
original is used for and such as the 
average amateur would do, this would 
be an unnecessary complication, the 
hand power having proved practical 
and allowing a great variety of 
cutting, grooving, facing work here 
tofore impossible’ of accomplishment 
on the Inthe.—H, H. PARKER, 


You Can Make Your Own 
Vacuum Bottle 


VACUUM bottle of great value to 

nurses, travelers, and others can 
be made at small cost from waste 
materials, 

‘A round cardboard box, such as 
some cereals come in, makes an ex- 
cellent container. Cover the bottom 
and sides with oileloth, allowing it to 
‘extend three inches above the top edge. 

Line the sides of the box for 124 in. 
with layera of newspapers. This sur- 
rounds the well in which the bottle is 
placed. Fill the well to a depth of two 
inches with torn bits of paper. Line 
the bottom and sides of this well with 
asbestos paper. 

Procure a wide-mouthed, tightly 
corked bottle which will slip in and 
‘out of this well with ease. Care must 
be exercised in filing this bottle with 
hot food. If the bottle is placed in 
a pan of cold water and grad- 
ually heated, it may be filled with 
safety.—Gnace Towntry. 
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Popular Science Monthly 


The Neatest Mechanical Job 
I Ever Saw 


The Popular Science Monthly will pay 
ninety dollars for the best answers 


HAT was the neatest mechanical job you ever saw, 
and how was it done? Some neat ones recently de- 


scribed in the Porw 
‘erhead shaft repaired wi 


many 


other practical ways they can be done. 


An Science Montuty wet 
hout removing it. 
brush made from an old pencil. 
The action of a drill in soft metal made easy. 
Worn screws made as good as new. 
nther neat jobs, and we want to know 


A broken 
‘A magneto 


Tight pulleys quickly 


There are, of course, 
in how many 
Tell us! ‘The 


PorvianScrexce Mow ray offers three prizes,—a first prize 


of $50, a second prize of 


, and a third prize of $15,— 


to be awarded in accordance with the rules set forth below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of neat jobs, but 
‘only one method ean possibly win 
the first prize, only one 
and only one the thi 
contest is open to everybod; 


(2) The method must be clear- 
ly shown either in a photograph 
or in a drawing. If a drawing is 
. it need not be made by a 
‘draftsman, It is sufficient 
that it should be intelligible. 
While pencil sketehes will be con- 
sidered, contestants are requested 
to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the use of the appliance 
very clearly. The contestant’s 
name and address should appear 
on each sheet of drawings. 


(8) The drawings or photo 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
‘on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and deserip- 
tion entered by contestants must 
be received by the Porutar 
Sctence MONTHLY not later than 
5 p.m. on Saturday, July $1, 1920, 


(5) The judges of the contest 
will be the editors of the PoputaR 
Science MonTaLy. 


40 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and neatest 
job. 

‘The necond prize of $25 will be 
paid to the contestant who sub- 
a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit, 


(7) The winners of the contest 
‘will be announced in the earliest 
possible issue of the POPULAR 
‘Scimxen MONTHLY. A deserip- 
tion of the methods which win the 
three prizes offered will duly ap- 

the pages of the POPULAR 
Science MoTHLY, together with 
the names of the winners, 


(8) The editors of the PoPuLAR 
Science Mowrnuy shall have 
‘the right to publish meritorious 
manuscripts which do not win a 
prize. The regular space rates 
will be paid to the contestants 
who submit the manuscripts thus 
selected. 


(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Neatest Job Editor, 
PoruLaR SCIENCE MONTHLY, 225 
West 39th Street, New York City. 
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“The Job is Yours— 
on One Condition!” 


“For a long time I watched the new men who came into this business. Some stood still—stayed 
right where they started. Others climbed—made each job a stepping stone to something better. 


“Now, what was the difference? Well, I investigated and found out. ‘The men who were getting 
ahead had been devoting part of their spare time to study along the line of their work. Our treasurer 
used to be a bookkeeper. The factory superintendent was working at a bench in the shop a few 
years ago. The sales manager started in a branch office up state. The chief designer rose from the 
bottom in the drafting room. 

“All of these men won their advancements throug) spare time study with the International Corre- 
spondence Schools. Today they are earning four or five times—yes, some of them fen times as much 
money as when they came with us. 

“So out of this experience we have formed a policy. We are looking for men who care enough 
about their future not only to do their present work well, but to devote part of their spare time to 
preparation for advaneement, 

“And I'll give you this job on one condition—that you take | INTERNATIONAL CORRESPONDENCE SCHOOLS 
up a course of special training along the line of your work. ee eeree avert 
Let the L C. S. help you for one hour after supper each night 
and your future in this business will take care of itself.” 

Employers are begging for men with ambition, men who 
really want to get ahead in the world and are willing to 
prove it by training themselves in spare time to do some one 
thing well. 

Prove that you are that kind of aman! The International 

Correspondence Schools are ready and anxious to help you 
prepare for advancement in the work of your choice, what 
ever it may be. More than two million men and women in 
the last 28 years have taken the I. C. S. route to more motiey. 
Over 100,000 others are getting ready in the same way right 
now. Surely the least you can do is to find out what there 
is in this proposition for you. Here is all we ask: Without 
cost, without ol ing yourself in any way, simply mark 
and mail this coupon. 
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Lox, the Madlo fiperinen ter 


‘HE. principles involved in the 
production of sustained oscilla- 
tions with the _ thermionic 

vacuum tube have been explained in 

the previous article. The circuits 
shown there have been stripped of all 
parts, such as the batteries, that are 
not necessary to explain the operation 
‘of the tube in 

Ah the production 
‘of oscillations. 

We shall now 

discuss some of 

the circuits ac- 
tually used in 

‘ practice, and 

here the bat- 
teries will be 
shown so that 
the diagrams 


& 


ish: 


net 


‘The simplest type of 


represent cir 
Yacuum-tube oscilla” cuits that can 
in hie a actually be 


used. There 
are a large number of different circuits 
in use at the present time, all of which 
fare satisfactory, though some have ad. 
vantages over others incertainrespects. 


Simplest Type of Oscillation Cirewit 


Fig. 1 shows the simplest type of 
oscillation circuit, sometimes referred 
to as the “ 
versed fee 
back circuit 
This cireuit 
lends itself 
most readily to 
amathematieal 
olution, and is 
also in “actual 
operation one 
of the simplest 
types. The os 


nes 

i tt 

ES gece 

cillation et ; = 

Sittin oe: ERK 

lished in the oscillation circuit LC and 
aera maar wit ihn mat 
‘A. A grid battery Eg 
is inserted in the grid 
cireuit to maintain the 
wo eee uae 
fe shales Bt 
Human ss nea 
ways necessary, it being 
possible to make the 
tube operate satisfacto- 
rily without the grid bat- 
ere Ea oe 
ally be found that in 


‘The oscillation ci 


determined almost entirely by the in- 
duetance Land capacity C in the 
oscillation cireuit; in other words, it is 
given by ‘ 


avi 


Fig. 2 shows the circuit that is 
generally referred to as the feed-back 
circuit. The difference between this 
and the other one is that the con- 
denser is in parallel with the grid 
inductance instead of with the plate 
inductance. This circuit is the type 
that is used to detect electromagnetic 
‘waves by the autodyne method. When 

used for this 
purpose the in- 
coming oseilla- 
tions are indue- 
ed in the coil L, 
‘while the reson- 
ant circuit con- 
taining Cand L 
aretunedtto the 
frequency of 
the incoming 
oscillations, 


irr 
Here is the Hartley 


orciliation circuit, hte procuring: 
Scapned for generet! Maximum po- 
ing high frequencies tential varia. 

tions between 


the filament and the grid, ‘The re- 
ceiver may be inserted in the plate 
circuit, as shown in Fig. 3. It will be 
seen that Fig. 3 is the same as Fig. 2, 
except that Fig. 3 looks more familiar 
as the type commonly used to receive 
continuous waves. 


The Hartley Circuit 


A type of oscillation 
cireuit that is eommonly 
used is shown in Fig. 4. 
‘This is known as the 
Hartley cireuit. This ar- 
rangement is of value 
when producing very high 
frequencies. 
‘The tube is not 
entirely free 
from reactance 
effects. There 
is, for example, an electro- 
static capacity ‘between the 
grid and the plate of the tube, 
‘and 80 also between the oth 
elements. These electrostatic 
capacities are usually very 
small, but they become very 


ca een Pet 4 
general there is a certain a effective when the frequency 
Grid potential that gives redio''reeciving becomes very high. ‘The 


the best results and that 
should be determined experimentally. 
‘The frequency of the oscillations is 


effective capacity between 

grid and plate is indicated in Fig. 4 by 

the dotted line, In the Hartley cir- 
we 


‘Themiontc Oscillator—III 


By H. J. van der Bijl, M. A., Ph. D. 


sti 


cuit the condenser C connects the grid 
with the plate, It will, therefore, be 
‘seen from the figure that this condenser 
and the capacity between grid and 
plate are in parallel, so that they may 
simply be added. For very high fre- 
quencies the condenser C may be 
omitted altogether, and the tube will 
oscillate with a frequency depending on 
tthe inductance of the coil and the capa- 
city between the elements of the tube. 

In the ar 
rangement 
shown in this 
diagram the 
grid) is mai 
tained atan ap- 
propriate neg- 
ative potential 
by meansof the 
grid battery 
Eg. The same 
thing may be 
done by means 
of a resistance 
leak R, as 
shown in Fig. 

8 was before stated, this type of 
circuit is commonly used, and it will 
be found very satisfactory when it in 
desired to produce oscillations covering 
a very wide range. 

‘There are two other types of circuit 
that should be mentioned here. ‘The 
first is the Colpitts oscillation circuit, 
which is shown in Fig. 6. In this 
diagram the batteries are omitted for 
the sake of clearness. Comparing 
Fig. 6 with Fig. 4, it will be seen that 

the inductance in the Colpitts 
circuit takes the place of the 
capacity in the Hartley circuit, 
and the inductances in the Hart- 
ley circuit are replaced by con- 
densers in the Colpitts circuit 
‘A convenient way to use the 
Colpitts cireuit in actual prac- 
tice is shown in Fig. 7. Cy, rep- 
resents choke coils to pass direct 
current, 


220000: 
‘The Colptts oil 
ee Se oe 
user ingle cll and 
two condensers 


indicated by Ey. 
The condensers, 
Cand C, areadd- 
ed to prevent di- 5 
rect current from 
flowing through 
the inductance L. 
In other words, 
thechokecoilsand 
these condensers 
are inserted to 
separate the dc. from the ac. circuits. 


are used for the 
Calpites oscillation 
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Double tube frame and 
special spring fork 


Eminently noteworthy among tbe 
structural achievements of the 
matchless INDIAN Scout, are the 
double tube frame and the special 


spring fork. 

Since these units are closely allied in point 
of service, they are closely united in mechani- 
cal excellence. Super-sturdiness of build 
combined with lightness in weight, the prime 
essential of motorcycle perfection, is com- 
mon to both. 


The utmost in stress-resistance, both later- 
ally and longitudinally, assures that these 
Scout members will safeguard the vital 
alignment of working parts. They form the 
backbone of the time-tried INDIAN hardi- 
hood. They are built to ‘‘stand the gaff,” and 
their faithful adherence to this built-in idea 
merits the confidence they win everywhere. 
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HENDEE MANUFACTURING COMPANY 
Springfield, M. 


INDIAN Scout 
Model G20 
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Build Your Own PHONOGRAPH 


Ws Easy With Our Help 


‘When it is desired to impress these | 
oscillations on an antenna, any one of 
‘the known means can be resorted to. 
‘The antenna circuit may, for example, 
be coupled up to the oscillation cireuit. 
Fig. 8 shows the Meissner oscillation 
‘circuit and the 
way in which it 
iscoupled toan 
antenna. 

In order to 
obtain the best 
results, it will 
usually be 
found nec- 
essary to adjust 
the filament 
current and the 
plate voltege 
to certain val- 


‘of operation, 
will give the best results, If the fila- 
ment current is not high enough, the 
tube will give a small amount of power 
output in the form of alternating 
current, or it may not oscillate at all. 
Increased Current 

As the filament current is in- 
creased, the tube will suddenly start to 
oscillate when a certain value of fila- 
ment current is reached. As the fila 
ment current is further increased, the 
strength of the 

oseillation cur- 
rent (as meas- 
ured, for exam- 
ple, by the am- 
meter A in Fig 
1) will inerease 
rapidly at first 
and then more 
slowly, and fin. 
ally become 
virtually inde. 
pendent of the 
filament cur. 
rent. This be- 
havior is shown in Fig. 9, which gives 
the out-power as a function of the fila. 
ment current. The filament current 


The power cutout 
f bound £0 vary 
if Slament current 
fs too low 


is necessary, because this unduly 
shortens the life of the tube. 

‘Now, suppose the filament current 
has a fixed value If. Unless the plate 
voltage is large enough, the tube will 

not — oscillate, 
‘even though the 
filament current 
is large enough. 
Fig.10shows the 
relation between 
theoutput power 
and the plate 
voltage. It will 
be seen that the 
‘output power re- 


The powe ext de 
Begone the nts ane zero unt 

the plate voltage 
reaches a certain valon, Further i 
Frenne ta the plate voltage causes a 
Fopld Increase’ inthe output power, 
Provided the flament current f high 


enough. The plate voltage should be 


should not be made any greater than | 
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A Musical Scale from an 
Oscillating Audion 


[So many operators were interested in 
our article in the January number which 
Goseribed how Dr. De Forest gets music 
from an xudion that we shall give some 
roles for tuning an caclating audion. “it 
you are int you will ‘worth, 
iwhile to read again not only that article, but 
those recently. published by Dr. van' der 
Bijl on. vacuum-tube oscillators, and_also 
the aicuanon of Stoppers ‘and. Fler for 
Undamped Waves” In the Apel number.) 


N oscil 


ng audion coupled with an 


amplifying tube (Fig. 1) supplies 
the receivers of a loud-speaking re- 


ceiver. The pitch of the note will de- 
pend upon the amount of inductance 
in the coil L, and of capacity in the 
condenser C, being lower the greater is, 
the product of Land C. Henee, if we 
vary either L or C we vary the note. 
If we do so by the right steps we may 
make the audion give successively the 
notes of the musical scale. 

In Dr. De Forest's hook-up he used 
fone tube and one tuned cireuit for 
each note; but he has more audions at 
his disposal than most of us, so we 
shall describe how to accomplish the 
result with one oscillating tube. Of 
course, we can't play chords as he ean, 
but we can play simple old-fashioned 
melodies. 

If we have condensers of known 
capacity and coils of known in- 
ductance, it is very easy to tune the 
oscillating eireuit to give any desired 
musical note. We shall describe that 
method first, and then explain how it 
can be done if we have to deal with 
homemade coils of unknown indue- 
tance. 

Suppose you wish to get a note of 
“middle C” which represents 256 
vibrations 1 second. Choose L and 

~ Cxo that the produet of the number of 
mil-henries of inductance by the 
number of microfarads of capacity 
is 389, 

For example, if you have an iron 
core coil of, say, one henry, i. ¢., 1,000 
mils, then you will need a condenser of 
0.389 mf.” But if your coil has only 
50 mils your condenser must be 7.78 
mf. You can obtain far better results 
by using a coil of large inductance. 

Now, if you want the octave of mid- 
dle C,namely the note of 512 vibrations 
a second, you must make this produet 
one quarter as large. For example, if 


you are using the one-henry coil you 
now make the capacity only 0.097 mf. 
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Employers everywhere are 
looking for men with mechani- 
cal ability, Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
28 years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C.S. help, but never 
were opportunities so great as 
now. 


Let the I. C. 8. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it toda; 
‘This doesn't obligate you in the least 
and it will bring you information that 
will start you on a successful eareer. 
This is your chance, Don'tletit slip 
by. Mark and mail this coupon now. 


INTERNATIONAL CORRESPONDENCE. SCHOOLS 
BOX, 7681, SCRANTON. PAL 


To get the intervening notes of the 
seale, one reduces the value of LC, 
which corresponds to middle C, to the 
fraction shown in the table below 


plelelela 


© 


aan | 220 | 41 [se a2 


ger | 200 | 218]129) 10 


If you want to make a seale con- 
taining the usual sharps, namely C 
sharp, D sharp, F sharp, G sharp, and 
‘Avsharp, then arrange s0 that the 
product of LC is reduced to 89.2 per 
cent of its value for C sharp, and 89.2 
of this new value for D, and so on. 

If you do not know the values of 
your condensers and coils, it is best to 

Start with a coil of 
about the right value, and vary the 
capacity until the musical note that 
you hear is in tune with some note 
on the piano or on a violin, Then you 
can wind up coils or select condensers 
to give you the other notes, tuning 
each time to the piano or other 
‘musical instrument. 

If you are using a relatively large 
value of inductance, as you should to 
obtain a good “stiff circuit,” you can 
wind over it quite a large number of 
turns of fine wire to couple to the 
amplifier tube. It is well to supply 
the battery of the amplifier through a 
choke coll, and to take off the alternate 
ing current through a condenser, as 
shown in the figure. Don't use a tube 
with too great amplification, in either 


ore 


Wee 
‘Switches connect 
fone tuned eireult 
‘teatime and thus 
ifferent musical 
‘otes are formed 
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‘This switeh closes the tuned cir- 
‘cuit and then connects the tube 


case, and also be sure that the voltages 
are adjusted in the amplifier tube, s0 
‘you are working on the straight 
part of its characteristic; for other- 
wise there will be distortion, and over- 
tones will be introduced. 

When you haye properly chosen the 
values of L and C to give the notes you 
wish, you may arrange a switching 
scheme like that of Fig. 2. Each 
switch is a double-contact Key like 
that of Fig. 3. In this circuit you will 
notice that closing any switch first 
‘connects the properly tuned cireuit and 
then closes the plate circuit and allows 
the tube to oscillate and this produces 
the corresponding musical sound or 
note.—TEN BROEKE. 
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A Circuit Layout for a 
Radio Editor 

‘HE antenna connection leads to 
the editor of Porutar Sciexce 
Monthly, from whose mail contribu- 
tions to these columns find their way 
to his assistant, the radio editor. ‘The 
latter has a number of turns and con- 


foe ll ea 
mon 


‘This is the picture that our radio 
Editor drew to show his operation 


siderable inductance. The retarding 
effect is sufficient to prevent anything 
good getting by him and reaching the 
other terminal, which connects to the 
outgoing mail for rejected manu- 
seripts. In his present hook-up a 
small capacity, formed by a desk 
drawer, serves to hold contributions 
that have merit but won't quite do. 
Some of these he revises. At present 
it is about ready to break down oF to 
spark over because of a heavy charge 
of hand-written manuscripts. ‘The 
compositor objects to these even more 
than the editor does. If your eontri- 
bution seems to you worth while, 
borrow a typewriter and make it look 
that way. 

Coupled with this primary is a 
circuit sharply tuned to new ideas in 
radio and resonant with sympathy and 
interest in the progress of the amateur. 
‘There is no “bug trap” or X-stopper, 
and sometimes the circuit gets a bad 
jolt. Amateur B sends in a diagram, 
involving the same principles, but a 
slightly different hook-up, from the 
‘one that the editor has just accepted 
from amateur A for publication next 
month. Mr. A gets the check and 
Mr. B. a rejection slip. There's a 
damped oscillation of sympathy for 
thelatter. You hope he'll come again. 

‘Then your grid gets blocked with 
question’ from novice X, six at once 
in lead-peneil on a half sheet of paper 
and enclosing stamp for immediate 
reply. X, Jr, wants to know what 
tube will give the best amplification. 
Has he read Dr, van der Bijl’s articles, 
which we are featuring? What tube 
shall we tell him, without seeing his 
cireuit or knowing what he wants to 
amplify? ‘Then he wants to know 
what is the limit to the amplification 
that ean be obtained. About here the 
old tube starts to go bad, or at least to 
talk that way. 

There's 2 feed-back from the 
printers, proof-readers, draftsmen, and 
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artists, so the cireuit is really re- 
generative. Of course, the tube acts 
not only as a detector of good stuff, 
but also as an amplifier; for some 
contributions need that. 

What's our record in words per 
minute? We don’t knew, but if your 
contribution is more than four hundred 
words, exclusive of photos and sketches, 
we'll probably beat our record, but 
we'll use a blue pencil. Don’t forget 
the photographs, and then condense 
your artiele into about this number of 
words, and give some other amateur a 
chance to get his stuff into the same 


Radio Equipment for 
Pleasure Craft 


QUIPMENT of small boats and 

pleasure craft for radio has been 
made entirely practicable by the de- 
velopment of the transmitter shown in 
the aecompanying photographs. This 
apparatus has been designed to in- 
clude all the latest features found in a 
merchant vessel's equipment, but is 80 
ingeniously 
transmitter 
no larger than a typewriter. 


The 
weight has been kept down to a trifle 
over forty pounds. 

‘The principal value of a set of this 
character lies in destroying the isola- 
tion of cruising waters for the owner 


who operates his own boat. Design 
ing the set for compactness required 
the elimination of intricate electrical 
cireuits, and this has been so well 
accomplished that an inexperienced 
person ean learn its operation after a 
few hours’ practice. Only one adjust- 
ment of the transmitter is required, 
and manipulation of the receiver is, 
equally simple. Thus, after a brief 
‘experience with adjustments and about 
thirty hours’ practice at home in 
learning the telegraph code, the ama- 
teur yachtsman is ready to avail hit 
self of the great conver 


this equipment he may receive the 


‘Rear view of the panel of a new radio trans- 
sitter designed for pleasurecraft service 
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daily storm warnings, news of menaces 
to navigation, time signals by which to 
check his chronometer, and may gain 
lost bearings in fog or storm, com- 
munieate with passing vessels, and on 
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long cruises receive the news of the 
day sent out by wireless from shore. 
Controls and indicating instruments 
are mounted on the front of the panel, 
and the only electrical adjustment to 
be made in operating the set is the 
length of the spark-gap. Excepting 
the flanges of this gap, all parts of the 
transmitter that carry current are 
silver-plated, with a satin finish, and 
carefully lacquered to protect them 
from tarnishing, A motor-generator 
is supplied with this equipment, and is 


‘Control panel of compact radio 
‘canunitter that han been dee 
timed for use ‘on motorboat 

placed under the operating table. It 

is the navy type inductor alternator 
machine, and requires little care and 
attention, 

‘The receiver is similar in design to 
those used with such notable success 
on commercial ships sailing seven 
seas. It has a wide range of wave- 
lengths over which signals from many 
types of ions may be heard, and 
only a few simple adjustments are re- 
quired to “listen in" on the ship or 
shore station desired. 

‘The equipment has sufficient rug- 
gedness to withstand the vibration on 
small vessels equipped with  gas- 
engines. The complete apparatus may 
be mounted on a four-foot table 
instead of spreading it all over the 
cabin, as was necessary before the 
present-day perfection of radio equip- 
ment was achieved, 


Directing United States Mail 
Airplanes by Wireless 


IRPLANES of the Aerial Mail 

service may now be directed by 
Tadio to the exact spot in the landing 
field to which they should steer. 
Experiments of the Bureau of Stand- 
ards have developed the necessary 
electrical system. 

‘The airplane carries a loop for 
detecting the direction of the signals 
transmitted from the landing field. 
When the aviator has followed these 
directing signals to the field, another 
set of signals reaches him. ‘These 
come from a special coil transmitter 
and-vare of short range. Steering 
toward them, the pilot lands safely in 
the middle of the field. ‘These landing 
signals can be heard from more than 
6,000 feet altitude, 
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Experimental Vacuum 
Valve Detectors 

OME years ago the writer designed 

‘and described in print a very 
simple but efficient vacuum-valve de- 
tector of the external grid class. It 
was easily made from any one of 
several of the 6-volt miniature electri 
Tight bulbs of the double filament type 
which were then in use on certain 
automobiles. 

In the past year several styles of 
bulbs of this type have been tested. 
More than seven different types of 
those on the market to-day are 
suitable, and very little work is needed 
to fit them up as detectors. 

ine of the best and most modern of 
the above bulbs is the tubular style 
(maker's number T14). This has two 
filaments, one consuming .84 amperes, 
and the other 2.25 amperes. Both 
filaments are connected outside the 
bulb and at the base to a common 
contact. ‘This contact may be found 
by melting the solder, one of the wires 
insulated by twisting over it a paper 
tube and the other soldered back to 
the contact. The filament connections 
‘will then be separate from each other. 
Of course, only one can be burned 
without reconnecting the bulb. The 
other will act as the plate. 

‘The regular bayonet socket of the 
tube type may be used, but a binding- 
post should be soldered to the metal 
tube part of the socket, to provide for 
the third contact to the inside of 


bulb, This in some cases will be the 
re S 


‘Using an automobile headlight for 
valve detector. Tube is mounted 
in old phonograph record 
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of bulb used. 

An external grid in the form of a cup- 
shaped base is fitted, and the various 
parts mounted on a phonograph record 
base, thus making a neat-looking in- 
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strument as seen fromthe illustration. 
‘Most any cuplike piece of metal may 
be used for the grid. The writer 
employs two styles, one for a tubular 
and the other for a round bulb. The 
former is made from a speaking-tube 
mouthpiece of nickel-plated brass that 
just fits the bottom of the bulb. The 
latter may be a silver-plated mustard- 
pot guard such as ean be bought for 
twenty-five or fifty cents. 

‘The external grids are connected 
with binding-posts in the usual man- 
ner. The circuit employed with any 


| 
| 
| 


Ti this detector an old silver mustard- 
pot guard serves for an external grid 


of these bulbs is the standard cireuit 
‘used with external grid detectors. 

A point to be remembered in using 
these valves is that the larger the grid 
employed the smaller the grid con- 
denser must be, since the grid itself ix 
in effect a condenser. 

These bulbs, being of the “gas” 
type, require a critieal adjustment, 
but when this is reached are very 
sensitive.—R. U. CLARK, 3rd. 


Variable Grid-Leak in a 
Novel Mounting 


HE grid-leak is an instrument as 
simple as it is useful, but it should 
be variable for experimental purposes. 
‘The simple instrument shown here 
permits a wide variation of resistance, 
and may be readily made. The switch 
is made up from an old record and 
some screws, as shown. 
If a small disk record is used as a 
base, the contacts should be made of 
short screws, which can be heated and 


‘This simple grid-leak, permitting a wide 
variation of resistance, is eauly ‘made 
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‘embedded in the record in such a way 
‘that they will not come loose. Each 
contact is connected with the next by a 
cotton string, which is soaked in 
drawing ink several times until the 
desired range of resistance is ob- 
tained. 

Suitable binding-posts are fitted, 
and the necessary contact arm with 
its knob mounted in the center of 
the reeord.—R. U. CLanx, 3rd. 


Making a Vacuum-Tube 
Control Panel 


HOSE who are interested in 

vacuum-tube work realize the 
value of flexibility in control panels. 
‘The panel described is adapted to all 


the experiments that may be per- 
formed with a tube, and guards it 
against breakage. It is designed es- 
pecially for the audiotron, but, with 
slight changes, may be adapted to any 
make of bulb. 

‘The completed panel and case are 
shown above. A case made of 
Yin. quarter-sawed oak or other 
suitable dry wood, 9 by 5 by 4 in. 


varnished, The cover 
should be hinged, and a small handle 
may be attached. 

‘The other picture shows the tube 
mounted in the case, with the filament, 
grid, and plate leads hooked to their 
respective binding-posts. Slight vari- 
ations will have to be made for other 
makes of tubes than the audiotron. 
Grid leak and condenser may be 
hooked in at will, 

‘This panel should prove particu 
larly useful to those who are doing 
experimental work where frequent 
changes of connections become neces- 
sary.—Hanry W. Hanz. 
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A Simple Sandpaper-Holder 
for Carpenters 


'ARPENTERS, and other people 
whose work’ involves much 
smoothing, will find very useful a 
block such as is shown herewith, which 
will hold the sandpaper and allow the 
sheets to be changed. 
‘Two blocks of hard wood of suffi- 
cient size are hinged together at one 
end. Near the hinge on the upper 


SR -omos 


ge 
Just, map the sandpaper beneath this 


SAnoAveR. 


blocte'and 
papering wi 


Ihave s holder for sand. 
"you have the desire 


block is fastened a round knob for a 
hand-hold. At the opposite end of the 
blocks is fastened a stiff spring of the 
shape indicated, with a hole in the 
lower end which will 

over a metal pin in t) 
‘This holds the blocks 


i 
but they ean be separated by unsnap- 
ping the spring. 

Drive several little brads in the 
bottom face of the upper block and 
file off the heads so that they will be 
pointed. 

Place 


ping them over the top of it. 


sharpened brads will be forced 
through the paper and will assist in 
holding it firmly in place. When this 
paper is used up, a new piece can be 
quickly inserted.—-L. B, Rowniws. 


A Battery-Connector of 
Sheet Metal 


BATTERY-CONNECTOR made 
of sheet metal is a necessity where 
the batteries receive rough .usage and 
the insulation is Tiable to constant 
wearing. A connector that ean be 
quickly constructed is here illustrated. 


THe METAL 


Sargent Framing 
Squares 


GARGENT Steet Framing 

Squares are the aly 
‘squares which will calculate 
the lengths and cuts of 
Hip, Valley, Jack and 
Common rafters, without 
‘any figuring on the part of 
the carpenter 


Sargent Framing Squares 
fare made of the finest to:l 
steel and tested for trucnest 
and accuracy, Made in 
nine dependable finishes. 
‘Ask for 9 Sargent Froming 
Square No. 500 reries. 


Ask any carpenter 


UST ask any carpenter who has 

used one, what he thinks of the 
Sargent Auto-Set Bench Plane. He 
will tell you that it's a superior plane 
in every respect. 

It cuts fast and cuts true, without 
any chatter. The cap iron and clamp 
are fitted together as one piece, with 
a set-screw to regulate the position. 
Another set-screw adjusts the cutter. 

It may be taken down for whetting in a 
few seconds and assembled as quickly, 
Cutter and cap iron go back into exactly 
the same position as before. 

Made in si 
fated bottom; fore, 
Jointer patterns, Descriptive booklet 
‘on request. 


SARGENT & COMPANY 
Herdware Manufacturers 
50 Water Street New Haven, Conn, 


copper or brass. ‘They last twice as 
Jong as the ordinary kind of connectors 


Cut out a piece of thin copper, brass, 
or tin about 414 in. long, and 5 in. 
wide. At each end cut slots across the 
width of the metal and about the shape 
indicated. Have them on opposite 
sides. Round the ends and then wrap 
all the piece except the slotted ends 
with electric tape. 

Several of these connectors in the 
tool-kit will be found very useful in 
emergency eases and they will last 
forever. Winpson CROWELL. 
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Production-Figures 


You have to manage a ma- 
chine—and its operator— 
with an eye on the oulput, 
as the only means of know- 
ing how to control the work 
of each to best advantage. 
Any need of mechanical adjust- 
ment will show up in the ma- 
chine’s production-record, just 
as the need of greater incentive 
will appear in individual totals 
falling below the standard. 

You have accurate, timely data 
in the records of 


ROL 


COUNTERS 


—putting before you the pro- 
duction-resulls of any method 
of operating a machine, or of 
handling the men running it 


Fegure, ni ontrated, 900 (Lis) 
‘Man on half ss. 


‘The Number 4 


“itp 

PEE 
4 

Tt 


i 
I 


Most any machine you're inter. 
fated in con be equipped with @ 
Verder Counter; the new Veeder 
booklet shows styles and sizer for 


all purpose. 


The Veeder Mfg. Co., 
44 Sargeant St, Hartford, Conn. 


Copy om request 


Se ST 
The Guiding Hand Needs 


Baffling the Ingenuity of 
the “Tool-Borrower” 


ANY mechanics make it a prac- 
tice to mark their tools in some 
manner for purposes of identification 
in cas> they are “lost, strayed, or 
stolen.” This policy is a good one, 
and the usual procedure of stamping 
the initials of the owner on the metal 
with a center-punch, or otherwise 
recording them in ‘a conspicuous 
place, is all right so long as the party 
accidentally oF purposely coming into 
possession of the tools has no evil in- 
tentions. However, if the missing 
article is “borrowed” by one of those 
individuals never averse to adding to 
their tool collections at the expense of 
others, it is simply introduced to an 
‘emery-wheel or file, and the evidence 
‘of former ownership is lost. 

Now, if one takes the trouble to 
mark his tools at all, why not put the 
marks where they’ are least con- 
spicuous, or better still, where they 
cannot be seen at all unless some part 
of the tool is first removed? Take, for 
instance, the usual form of Stillson 
wrench with the removable wooden 
handle. It takes but a few moments 
to remove the nut, slip off the handle, 
rk the tool, and replace the handle 
and nut again: and it’s just ten to one 
the other fellow won't think of looking 
under that handle for identification 
marks. ‘The handle of a hand-saw ean 
likewise be easily removed and re- 
placed and many other valuable tools 
offer convenient hiding-places for the 
‘owner's initials.—J. A. WEAVER. 


This Obliging Engine Pumps 
Water at a Distance 
ALTHOUGH firmly bolted to ie 

bed in the basement, a small 
iasoline-engine has been ‘ pumping. 
water from a pump in the back yard 


‘Noneed to have the engine on the scene 
‘of operation if you connect it 8s shown, 


for two years on a certain southern 
farm. 

‘The illustration shows how the 
pump and engine were connected. 
A hole was drilled through the con- 
crete foundation on a line with the 
end of the line-shaft already arranged 
in the basement near the wall, A 
number of 6 by 6 posts were then set 
in the ground on a line with the shaft, 
and extending to a point in line with 
the pump. The posts were bored with 
a 2-in. auger. A piece of 2-in. gas- 
pipe served as a shaft; it was secured 
to the end of the line-shaft in the 
basement, and provided with a pit- 


man at the other end. This was then 
14 
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ASBESTOS 


Weare miners apd shippers of Crude Asbestos 
any quantity. We produce all grades at out 

‘world famous BELL ASBESTOS MINI 

Canada. "We also’ card bres, spin. ya 

sesye cloths and make all sorts of Asbestos, 
"For anything you want in Asbestos, turn to 
Kea 


June, 1920 


connected with a cross-beam made of 
a 2 by 6 piece of hard wood long 
enough to reach from a point over 
the pitman to the pump shaft; it 
was connected by a stiff iron rod and 
strap-irons. 

‘Adjusting the length of the pitman 
and the bearing in the middle of the 
cross-arm regulated the stroke of the 
pump. 

Tt was only necessary to start the 
engine in the basement, and in a 
moment water was flowing from the 
pump to the trough or wherever else 
it was desired.—DaLe VAN Horn, 


To Make a Block of Timber 
Serve as a Vise 

F no commercial saw-clamp is a 

able when the saw is to be sharp- 


ened, a makeshift arrangement is pos- 
sible, Rip a block of timber open with 


i} 
‘Saw open ws plank, insert the 
saw, clamp with two pews, 
‘and’ you will have a saw-vise 


the saw; insert the saw, back down: 
ward into the groove; drive two 
wooden wedges in to hold the imple- 
ment securely. ‘The block may be 
nailed to the end of a work-bench. 
‘The saw-clamp—the product of me- 
chanical forethought—is complete. 


Detachable Poster-Boards 


tion-picture concern advertised 
recent picture releases by pasting the 
posters on detachable boards which 
fitted on the sides of his truck. 


Wooden holders, or cleats, were 


posren ba 
owners. a 


Soames 


Why paste posters all over the sides of 
your truck?” Make removable boards 
{nd change the posters when necessary 


screwed to the back of the poster 
board, these being so shaped as to 
permit their fitting over a board pro- 
jecting from the side of the body. In 
this way the boards were set in place 
and removed at_will. 

Doesn't this idea suggest a way to 
increase your business? 


ELECTRICITY MADE SIMPLE 


of techies Simpl, isin snd 
Siam Baal _ 


Monthly, 25 West 30h St, New York 
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SIMONDS 
KNIVES 


Edgeholding 
SIMONDS knives are made of 
steel containing the alloys 
sie cocaine Greg aexe 
Steel. They have an edge-hold- 
ing quality which minimizes the 
necessity for grinding and re- 
sharpening. 


‘The SIMONDS methods of 
hardening, tempering, straight- 
ening, grinding and ‘balancing 
are the result of practical knowl- 
edge acquired through 88 years’ 
experience, 


Just specify 
What kind of knife 
What kind of machine 
What kind of work 

Simonds Manufacturing Co. 

Fitchburg, Mass. | 


“The Sue Makers, Established 1832 


Vancouver, B.C 
London. Eng 
Montreal. (he. 


‘KewOricsss. La. Seattle Wan 

Sek, SES 
‘SAW STEEL 

SI Prooucrs 


When You Get Down and 
Get Under 


(0 of us hasn't spent hours 
lying on a greasy floor be- 
neath a broken-down automobile? 
Once was enough for the writer, and so 
he built the automobile repair creep>r 


shown in the accompanying diagram. 
‘The diagram is self-explanatory and 
needs no detailed information to de- 
sseribe it. || 
‘The creeper provides a convenient | 
method of rolling yourself under the | 
car to be repaired. It is easily and 
cheaply made, Repairs are more 
easily made, too, especially where the 
chassis bolts and nuts or the crankease 
have to be removed.—P. P. AVERY. 


Alining the Centers on a 
Lathe 


F the lathe centers are even a very 

little out of alinement, accurate 
work becomes difficult, if not impos- 
sible, Nor is it always an easy matter 
to determine by mere observation 
whether the alinement is correct or not. 
‘The eyes deceive and make the points 
appear opposite when in reality they 
are not in line. 

‘A rough, and at the same time a 
rather delicate gage for testing the 
alinement may be constructed in the 
manner shown in the diagram. An iron 


bar is used, with an enlargement at one 
end through which a hole is drilled, 
countersunk at both openings. Into 
these openings the lathe centers are 
adjusted, with a pressure ebout equal 
to that normally exerted when working. 

‘The conditions are now ready for the 
test. Simply turn the gage slowly 
about the axis of the centers and 
measure the distance from the end of 
the bar to the face-plate of the lathe. 
If this distance, A, remains constant, 
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"Big Profits Every Month In 
Battery Charging 


Sune, 1920 


she centers are correctly alined; if the 
stance varies, the centers are out of 
alinement. 

So many young men take shop work 
nowadays that some of them will no 
doubt be interested in making the test 
in order to learn what degree of accu- 
racy to expect.—H. C. RInGELY. 


How to Make a Quick and 
Lasting Pipe Repair 


‘SUALLY it is at the most awk- 
ward moments that accidents 
occur. It was at such a moment that 
without warning one of our steam- 
pipes burst. It was impossible to shut 
it down at the time, for that would 
have entailed considerable loss; so 
our handy man rigged up the scheme 
shown in the illustration. 
He took a two-part clamp, A, and 


An cfr a leaky pipe if 
thade tls way il ise «Tong Sine 


placed in this a bent piece of thin iron, 
B. Next to the piece of iron he placed 
1 piece of packing, close to the hole, 
C, in the pipe, He then drove the 
complete arrangement on with his 
hammer and tightened up on the 
bolts, D. ‘This made a good solid 
repair until we had time to put in a 
new piece of pipe.—J. H. Moore. 


How to Make Quick, Smooth 
Erasures Without Swearing _ 


Tis remarkable fact based on wide 
observation, that about one drafts- | 
iman in five hundred knows the proper 
way to make an ink erasure on paper 
or tracing cloth, though the proper | 
way is absurdly simple. ‘The average | 
draftsman wrestles with his eraser 
‘murmuring oaths at himself for making | 
his error. He wonders why he must 
rub hard and long till his paper or 
cloth wears thin or tears through; 
‘why the erasure is s0 uneven; why the | 
cloth stretches and leaves. a bad- 
looking spot. It apparently never 
occurs to him that his drawing-board, | 
covered with thumb-tack perforations, | 
presents a very irregular surface upon 
which the paper or cloth is unevenly 
pressed by the erasing operation. 
What is required for a successful 
erasure is a smooth, hard surface to 
bear upon. A sheet of glass is probably 
the best expedient but if this ie un- 
obtainable every draftsman may at 
least insert his celluloid triangle under 
his paper or cloth at the spat where 
the operation is to be made.—C. Nve. | 


GOODELL 


PRATT 


Universal Caliper 
Three Tools in One 


This useful tool takes the place of 
aan inside caliper, outside caliper, and 
a depth gauge. You do not have to 
change tools. You can take either an 
English or a metric reading as soon as 
the measurement is made. The jaws 
may be locked in any desired position 
by a thumb-serew. 


With the Universal Caliper you can 
make any inside, outside, or depth 
measurement to 4 inches or 10 centi- 
meters. It is graduated on one side in 
sixteenths of an inch, and on the other 
side in millimeters, The jaws can be 
easily adjusted to compensate for wear. 
Length over all, 754 inches. 


Price, $2.50 


‘This useful tool has all the merits 
which distinguish the 1500 different 
Goodell-Pratt Tools. Ask your dealer 
to show you this Universal Caliper, or 
write us for a complete description of 
this cr any other tool 


Superior 
Craftsmanship 
produces 
Superior 
Drop-Forgings 
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J. H. WILLIAMS & CO. 
“The Drop-Forging People” 
7 So. Clinton St., Chieago, I. 
7 Vulean St, Buffalo, N.Y. 
7 Richards St., Brooklyn, N. Y. 
Williams’ 
Superior 
Drop-Forged 
Clamps 
for every purpose 


Ask for a free copy of our 
lachinists’ Tools Book 


= @¢— 
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electrical medical bat- 

teries and testing instruments are 
manufactured, considerable quantities 
of small brass nuts of varying sizes 
and threads are used. ‘These nuts are 
of the punched 
variety, and the 
process whereby 
they are tapped 
outwith rapidity 
and slight ex- === 
pense is interest 
ing. 

‘The tapping is 
done in a drill- 
press, by the aid 
of a “long tap” 
with a shank 
several inches in 
length, and an 
easily made jigto 
guide the nuts 
under the tap 
and hold them 
in position. This 
jig consists of a 
rectangular block of cast-iron about 1 
in. thick, with one side planed off 
cmooth and square. A hole of the 
proper size to admit the tap with 
fa little play, is drilled through the 
block at a point in the center of the 
width of the block and close to one end 
of its length. Narrow, flat strips of 
steel, slightly thicker than the material 
used for the nuts, are screwed to the 
face of the block with machine screws 
in the manner depicted in the illustra- 
tion. The two short strips adjacent 
to the hole are spaced so that the nut 
to be tapped will sl 
the space between them. 
nut is against the back strip, it should 
be properly centered, the hole in nut 
‘and block being in alinement. The 
two longer guide-strips fan out to pro- 
vide a space where a number of the 
nuts can be placed, so that they can be 
slid one by one with ease and rapidity 
into the narrow portion and up against 
the back strip. The action resembles 
having the nuts in a hopper and feed- 
ing them singly under the tap. 

In operation, the cast-iron block ix 
securely clamped to the drill-press 
table so that the hole in the block is 
directly under the tap. The spindle of 
the drill-press is run at a moderate 
speed, and a quantity of nuts is 
dumped into the hopperlike space 
between the guide-strips. With one 
hand, one nut at a time is slid into 
position over the hole in the block; 
with the other hand, the drill-press 
spindle is operated. After the threaded 
portion of the tap has passed through 
the nut, the nut will slide up on the 
shank of the tap. This will continue 
until the shank of the tap is full of nuts 
right up to the jaws of the chuck; then 
the tap must be removed from the 
chuck and the tapped nuts stripped off 
the tap into a waiting receptacle. 
From 20 to 30 nuts can be tapped be- 
fore it is necessary to strip this tap, 
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Tapping Small Pieces in a Drill-Press 
certain shop where By John A. Weaver 


the number of nuts de- 
pending of course on the 
length of the tap. ‘The threads will not 
he perfect unless the pressure used 
in feeding the tap against the work 
is rather light; usually the weight of 
the handle operating the feed of the 
spindle ssufficient. “As there is no slow 
and tedious backing out of the tap after 
going through a nut, this scheme is 
4 real timesaver. Alter a little prac- 
tice, anyone ean very easily turn out 
perfect nuts with considerable speed. 
It is obvious that the scheme will be 
effective also for tapping many small 
pieces other than nuts. 


A Homemade Stand for the 
Machinist's Tools 


USEFUL stand for holding the 

small tools and appliances. that 
accumulate in any shop is easily, ma: 
fas here shown. The plan has the a 
vantage that it permits of extension, #0 
that it can be made as large as desired 
within reasonable limits. 

‘The stand is built around a central 
support of common pipe and fittings. 
The only fittings required are short 
pieces of pipe, or long nipples, and 
flanges. Have the pipe-fitter run's tap 
through the flanges, #0 that the pipe 
cean be screwed in from either side, and 


have the pipe threaded at both ends, 
For the bottom section use a short 
piece of pipe or a long nipple, and serew 
it into a flange on the flat side, Attach 
another flange tothe first by means of 
close nippl 


turning the flange so 


To the second flange fasten a shelf, 
which may be of any desired shape 
Make a hole in the center of the shelf 
large enough for the pipe to pass 
through, and serew in a second section 
‘of pipe; then put on another flang 
another shelf, and s0 on until there are 
as many shelves as desired. Put hooks 
in the edges of the shelves for such tools 
fas can be hung up; t 
others may be placed on 
the shelves. A ledge 
around the shelves will 
prevent the tools from 
sliding off. Flanges may 
= be obtained already 
drilled for screws. 
‘To support the stand 
is and permit it to re 
volve, sink a flange in 
the bench at the point 
where the stand is to 
be placed, and ream or 
file out the threads s0 
the short piece of pipe at the bottom 
of the central support will pass through 
easily, though with no looseness. Be 
‘sure to place the bench flange with the 
flat side up. Tt will probably be neces- 
sary to level th. surfaces of the flanges 
with “a file to make them work 
smoothly together. 
‘The dimensions are arbitrary. 
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OHNSON'S 
RADIATOR 


pair leaks in radiators, pumps, water 

jackets, motor head gaskets, hose connec- 

tions, etc., is with Johnson’s Radiator Cement. 

It will stop leaks in from two to ten minutes with- 

out laying up the car. It requires no experience to 

use Johnson's Radiator Cement—all you have to do is to remove the 
radiator cap and pour the Radiator Cement into the radiator. 


Quick—Efficient —Harmless 


Johnson’s Radiator Cement will not coat or clog the cooling system. 
It blends perfectly with the er until it reaches the leaks. Just as 
soon as it comes in contact with the air it forms a kard, tough, pres- 
sure resisting substance which is insoluble in water and stops the 
leak, A half pint is sufficient for a Ford. 


Keep Your Car Young with Johnson’s Car Savers 
Start today to reduce the depreciation of your automobile. An hour 
or two every month and JOHNSO: CAR SAVERS will prove their 
value in dollars and cents when you come to sell or turn in your car. 
prevents 80% of engine trouble. 
Jerful spring lubricant. 
Johnson's Valve Grindi: ympound—gives a velvet seat. 
Johnson's Cleaner and Prepared Wax—make body, hood 
and fenders look like new 
Johnson's Black-Lac—the perfect top dressing. 
Johnson's Auto-Lak—a splendid one coat body varnish. 
Johnson's Haste Patch 


in two minutes, 


Write f 


Keeping Cars Young 
fre 
C. JOHNSON & SON, 
Racine, Wisconsin 

U.S.A. 


URKISH tobacco is the best cig- 
arette tobacco grown on earth. 
Needless to argue that point— 
it’s the world’s verdict. 


Like the best of everything; the 
best Turkish tobaccos are costly. 


If the 100% pure Turkish tobaccos of which MURAD 
is_made were cheap in price, there would be but few 
other kinds of cigarettes smoked. 


You can test the aristocracy of a cigarette by the quality 
and quantity of Turkish it contains—the more Turkish 
of superior quality used, the better the cigarette. 


MURAD is 100% Turkish of the purest and best va- 
tieties grown. Could any cigarette be more? 


That is why MURAD 
costs more than ordinary 
cigarettes. That is why 
MURAD is Supreme. 


“Judge for yourself—!” 


GRAFLEX 


The camera that does the difficult things 
in photography—and does them well. 


EASTMAN KODAK COMPANY, Rocuesrer, N. Y. 
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